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Introduction 


Aims 

This book has been written to provide the knowledge, understanding and 
practical skills that you’ll learn through studying the Cambridge International 
Level 1 /Level 2 course in Information and Communication Technology, also 
known as Cambridge IGCSE ICT. This book, together with the accompanying 
CD provides: 

• practice tasks which offer guidance on how to answer questions for the 
practical parts of the course 

• activities which allow students practice in answering questions for the 
practical parts of the course 

• source data files for the tasks and activities 

• advice for the practical parts of the course 

• suggestions for possible teaching methods. 

Although it has been written with the Cambridge syllabus in mind, it can also be 
used as reference text for other practical ICT qualifications at GCSE and other 
equivalent Level 2 courses. 

Using the book 

The text is in 21 chapters. Although some elements of the practical chapters 
may be examined in die dieory question papers, and vice versa, die sections for 
the theory work are in Chapters 1-10 and the sections for the practical work in 
Chapters 11-21. Answers on the Teacher’s CD include some marking guidance. 

Examination questions 

The practical section contains examination-style questions. 

Colour codes and symbols used 

Throughout t he book there are a number of colours and symbols used. Key 
presses are shown as <Enter>, but be careful with Chapter 21, where html codes 
are also shown in angled brackets, like this <html>. Different sections of text are 
in the following styles. 

Tasks 

These are examination-style questions in the practical section (which often include the use of 
source files from the CD for the practical tasks) that are answered within the chapter. The text 
demonstrates the techniques used to solve the task and gives some example answers. These 
provide easy-to-follow step-by-step instructions, so that practical skills are developed alongside 
the knowledge and understanding. 


Activities 

These are examination-style questions in the practical section, usually at the end of a chapter or 
section for the students to answer. These often include the use of source files from the CD. 
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Exercises 

In the theory section, these are short exercises for the students to complete in order to confirm 
their understanding of the concepts covered in a section or chapter. 


1 


HTML markup 

All html markup appears in a blue proportionally spaced font 
with a blue dotted border. 


Advice 

These give advice and 
shortcuts for improving 
your ICT skills. 


Cascading stylesheets 

All cascading stylesheets appear in a cerise proportionally 
spaced font with a cerise dotted border. 


Text colours 

Some words or phrases within the text are printed in red. Definitions of these 
terms can be found in the glossary on tire CD. 

In the practical section, words that appear in bine indicate an action or location 
found within the software package, for example ‘Select die HOME tab.’ 

In the database sections of die book, words in orange show fieldnames. 

Words in green show the functions or formulae entered into die cell of a 
spreadsheet, for example a cell may contain the function =SUM(B2:B12). 

Hardware and software used 

The practical elements of the examinations can be undertaken on any hardware 
platform and using any appropriate software packages. For the purposes of this 
book, we have needed to choose specific software packages, but the functionality' 
of many other packages is very similar. Many of the skills demonstrated in 
Chapters 11 to 21 are transferable and can be adapted for other hardware and 
software platforms. 

All the tasks and activities within die practical chapters have therefore been created 
using a TC platform with Microsoft Windows 8.1 operating system and include 
die use of Notepad. Independent packages used for the practical sections include 
packages from Microsoft Office Professional Edition 2013 , including Word, Excel , 
Access and PowerPoint. Internet Explorer has been used as die web browser, although 
we would recommend testing all web pages in at least three different web browsers. 

For die website authoring section of the book (Chapter 21), all work has been 
produced in html code without die use of a WYSIWYG package. Although you 
may have a WYSIWYG package, it is important to realise that you are expected 
to have knowledge of underlying HTML and cascading stylesheet code. All html 
written within this chapter is written in HTML version 5, and is W3C validated (at 
the time of going to print). All cascading stylesheets used have been W3C validated. 


Using source files 

Source files can be found on the CD and will need to be copied onto your local 
machine or network drive in order to use them. Copy them and give them 
read/write access. This is essential to ensure that you can use some of the file 
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types included on the CD. For example, you cannot create queries or reports in 
Access when working front the CD. The CD will contain all source files in a series 
of sub-folders, one for each of the practical chapters. 

PC users 

On the keyboard press <Windows> and <E>. The Window's Explorer window opens 
for This PC. Locate the CD or DVD drive, which may be called drive D: or E: 



For the purposes of this section, we will assume that it is called drive E:. 

If your machine has a different drive for the CD letter, adapt these instructions 
accordingly. Locate the chapter source files folder, which can be found at 
E:\Resources\Cliapter source files. To locate an individual file, such as the 
image snowball.jpg used in Chapter 12, use the path E:\Resources\Chapter 
source files\Chapter 12\snowball.jpg. 

It may be better to copy the contents of this folder into a new folder on your 
local machine or network drive. To copy an entire folder, drag its contents from 
the source CD into a new folder. To copy a single file, open the file that you wish 
to use. Select die VIEW tab, then Edit Document to change the document from 
Read only and allow you to save it. Select FILE and then Save to save a new 
copy with an amended filename. You may need to change the file permissions of 
these files to read/write to enable you work on them; however, check with your 
network administrator before attempting to make these changes. 

MAC users 

Double-click on die CD icon on die desktop. Use Finder to navigate to the 
location for the new folder, then create a new folder (<Apple>+<Shilt> +<N>). 
With Finder, choose the CD and select all files (<Apple>+<A>) and copy 
them (<Apple>+<C>). Go to the new folder using Finder and paste the files 
(<Apple>+<V>). 

Changing the source files to match your regional settings 

Before attempting any of these processes, back up all source files. The source .csv 
(comma separated value) files supplied on the CD have commas as separators 
between fields and hill stops within currency values. If your regional settings 
for these values are different to these (for example, if you use commas within 













currency values rather than hill stops and your software settings require you to 
use semicolons for separators between fields), then the source data files will need 
to be edited for use with the regional settings for your software. This process 
may be required to convert the source data files before the start of the practical 
examinations. You can do diis process in many packages, but the easiest (at this 
level) is Word. Open the .csv file in Word using FILE and Open. Select die file 
from the list to open the file, which will look sijnilar to this. 

Who manufactured the car?,Model,Colour, Price that we bought the car 
for,Price that we will sell the car for,Year,Extras,Does the car need 
cleaning? 

TVR,Tuscan,Black, 18000,20305,2006, Alloy wheels Air Conditioning,N 
Mercedes, C200, Silver, 4995,59 95, 2003, Air Conditioning,N 
Toyota, MR2 roadster,Electric blue, 13995,15895,2005, Leather Seats Air 
Conditioning,N 


Select the v'lEW tab, then Edit Document to change the document from Read 
only. Select the HOME tab, then die Editing section followed by the 
Replace icon. 


? ® _ & x 

Graham Brown - 

(It Find ' 

?at Replace 
Select * 

Editing 


Enter a , (comma) into the Find v i box and a ; (semicolon) into the 

Repl ce with: box, dien dick on | r*pik»aii | . 

__ _ , 



Repeat this process, replacing a . (full stop) with a , (comma). All the characters 
will have been replaced within the file like this. 

Who manufactured the car?;Model;Colour; Price that we bought the car 
for; Price that we will sell the car for; Year;Extras;Does the car need 
cleaning? 

TVR;Tuscan;Black;18000;20305;2006;Alloy Wheels Air Conditioning;N 
Mercedes; C200; Silver; 4995; 59 95; 2003; Air Conditioning 

Toyota;MR2 roadster;Electric blue;13995;15895; 2005;Leather Seats Air 
Conditioning ;U 

Save the file with the same file name using the HOME tab and Save. This will 
ensure that the file is saved in .csv format. 
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Types and components of a computer system 


In this chapter you will learn about: 

• hardware 

• software 

• the main components of a computer system 

• operating systems 

• different types of computer systems 

• the impact of emerging technologies. 


Computer systems are now commonplace in every part of our daily life. 

This first chapter introduces the basic components that make up these computer 
systems, most of which will be described in much greater depth in later 
chapters. Basic components, including hardware (both external and internal) 
and software (both application and system) are all briefly introduced in the 
following sections. 

A good analogy is to compare computers with books: the actual pages and 
ink used on the pages of a book are equivalent to the hardware used to make 
up computers; the words written on the pages are equivalent to the software. 
Without the words, the book is useless. Similarly, without software, computers 
would be of little use to any of us. 

1.1 Hardware and software 

Hardware is a general term for the physical components that make up a computer 
system: the keyboard, mouse, monitor, printer and so on. Hardware can be either 
external or internal. 

Software is a general term for the programs that control the computer system. 
There are two types of software: application and system. Examples of each are 
shown on the following pages. 

Figures 1.1 and 1.2 on pages 3-4 describe some of the features of both 
application and system software. Further details about software can be found in 
the later chapters of this book. 

Hardware falls into two categories: external and internal. External hardware 
(input, output and storage devices) is covered extensively in the following 
chapters of this book. 

Figure 1.3 on page 5 considers the following internal hardware devices: 

• the motherboard 

• random access memory (RAM) 

• read-only memory (ROM) 

• video cards 

• sound cards 

• internal storage devices: hard disk drive (HDD) and solid state drive (SSD). 

Since it isn’t always possible to see the internal hardware devices, the photographs 
in Figure 1 A on page 6 give you some idea of the physical appearance of the 
components described in Figure 1.3. 







1.1 Hardware and software 



Figure 1.1 Application software 





































1 TYPES AND COMPONENTS OF A COMPUTER SYSTEM 



Figure 1.2 System software 
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7.7 Hardware and software 


Motherboard 

The motherboard is a printed circuit 
board found in all computers, It allows 
the processor and other computer 
hardware to function and communicate 
with each other. One of the major 
functions of a typical motherboard is to 
act as a kind of J hub' that other 
computer devices connect to. A typical 
motherboard consists of a sheet of 
non-conductive material, such as hard 
plastic. Thin layers of copper or 
aluminium are printed onto this sheet. 
These form the circuits between the 
various components. In addition to 
circuits, a motherboard contains several 
sockets and slots to connect the other 
components. 


_ t .. 

Video card 

A video card allows the computer to 
send graphical information to a video 
display device such as a monitor, 
television or projector, It usually 
connects to the motherboard 
(see above). Video cards are usually 
made up of: 

• a processing unit 

• memory unit (usually RAM) 

• a cooling mechanism (often in 
the form of a heat sink since 
these cards generate much heat) 

• connections to a display unit 
(monitor, television or projector). 


Random access memory (RAM) 

Random access memory (RAM) is an 
internal chip where data is temporarily 
stored when running applications. This 
memory can be written to and read 
from. Since its contents are lost when 
power to the computer is turned off, it 
is often referred to as a volatile or 
temporary memory. 

RAM stores the data, files or part of 
the operating system currently in use. 


INTERNAL COMPUTER 
HARDWARE 


Sound card 

A sound card is an integrated circuit 
board that provides a computer with 
the ability to produce sounds. These 
sounds can be heard by the user either 
through speakers or headphones. 
Sound cards also allow a user to record 
sound input from a microphone 
connected to the computer, and to 
manipulate sounds stored on a disk. 
Sound cards use two basic methods to 
translate digital data into analogue 
signals (needed for speakers): 

• F M sy nthesi s mi m ics d iffe re nt 
musical instruments according to 
built-in formulas 

• wave table synthesis relies on 
recordings of actual instruments 
to produce sound. 


Read-only memory (ROM) 

Read-only memory (ROM) is a memory 
used to store information that needs 
to be permanent It is often used to 
contain, for example, configuration 
data for a computer system. These 
chips cannot be altered and can only 
be read from (hence their name), 

One of the main advantages is that 
the information stored on the ROM 
chip is not lost even when power is 
turned off to the computer. They are 
often referred to as non-volatile 
memories. 




_ I _ 

Internal hard disk drive/solid 
state drive (HDD/SSD) 

These two devices are covered in 
considerably more depth in later 
chapters of this book. Basically, hard 
disk drives (HDD) are magnetic in 
nature and are one of the main 
methods for storing data, files (text, 
photos and music) and most of the 
system and application software. More 
modern computers (and all tablets) use 
newer storage systems that make use 
of solid state drive (SSD) technology 
and are replacing HDD in many cases. 
Their function is the same as HDD. 


Figure 1.3 Internal computer hardware 
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RAM 



ROM 



Video card 




Motherboard HDD 



Figure 1.4 Internal hardware images 































1.2 Main components of a computer system 


1.2 Main components of a computer system 

As already mentioned in Section 1.1, a typical computer system is made up of 
hardware and software. Figure 1.5 shows an example of a computer system 
consisting of input devices, output devices and secondary storage. These will be 
discussed in more detail in Chapter 2, but examples are given in Table 1.1. 


Table 1.1 Examples of input output and secondary storage devices 


Device 

Examples 

Input devices 

keyboard, mouse 

Output devices 

monitor, printer 

Secondary storage devices 

DVD R/W drive, removable hard disk drive 


Internal hardware devices were discussed in Figure 1.3 - these consist of four key components: 


• the central processing unit (CPU), contained on the motherboard 

• internal hard disk drive 

• random access memory (RAM) 

• read-only memory (ROM). 

The central processing unit (CPU) is the part of the 
computer that interprets and executes the commands 
from the computer hardware and software. It is 
normally part of the computer motherboard. 

CPUs used to be made up of discrete components 
and numerous small integrated circuits; these were 
combined together on one or more circuit board(s). 

However, due to modern manufacturing techniques, 
the CPU is now referred to as a microprocessor. 

This is a single integrated circuit which is at the heart 
of most PCs and is also found in many household 
devices and equipment where some control or 
monitoring is needed (for example, the engine 
management system in a car). 

The CPU is made up of a control unit, which 
controls the input and output devices; an arithmetic 
and logic unit (ALU), which carries out calculations 
and makes logical decisions; and the immediate access 
store (RAM). 

The internal hard disk drive (HDD) or solid state drive (SSD) is the 
computer’s main internal storage; this is where the applications software, disk 
operating system and files (for example, text, photos or music) are stored. The 
main advantage of these storage devices is the fast data transfer/access times and 
their large capacity to store data (see Chapter 3 for further discussion). 

Random access memory (RAM) is an internal chip where data is temporarily 
stored when running applications. This memory can be written to and read from. 
Since its contents are lost when power to die computer is turned off, it is often 
referred to as a volatile or temporary memory. This was fully defined in Figure 1.3. 

Read-only memory (ROM) is a memory used to store information that needs 
to be permanent. It is often used to contain, for example, configuration data for 
a computer system. These chips cannot be altered and can only be read from 
(hence their name). One of the main advantages is that the information stored on 


processor and 
internal memory 
and storage devices 






mouse ke V board 

Figure 1.5 A typical computer system 
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the ROM chip is not lost even when power to the computer is turned off. It is 
often referred to as non-volatile memory. This was fully defined in Figure 1.3. 

It is worth noting that ROM also contains some coding known as the boot 
file. This code tells the computer what to do when it first starts up; it is often 
referred to as the BIOS (basic input/output system). 

When the computer is turned on, the BIOS carries out a hardware check to 
find out if all the devices are present and whether they are functional. Then it 
loads the operating system into the RAM. 

The BIOS stores the date, time and system configuration in a non-volatile 
chip called a CMOS (complementary metal oxide semiconductor) - this is 
usually battery powered. 

1.3 Operating systems 

Operating systems have already been referred to earlier on in this chapter 
(see Figure 1.2). 

To enable computer systems to function and to allow users to communicate 
with computer systems, special software known as operating systems (OS) 
has been developed. The general tasks for a typical operating system include: 

• control of the operation of the input, output and backing storage devices 

• supervising the loading, running and storage of applications programs 

• dealing with errors that occur in application programs 

• maintaining security' of the whole computer system 

• maintaining a computer log (which details computer usage) 

• allowing communication between the user and the computer system 
(user interface). 

1.3.1 User interfaces 
Command line interface (CLI) 

Command line interface (CLI) requires a user to type in instructions to choose 
options from menus, open software and so on. There are often a number of 
commands that need to be typed in, for example, to save or load a file. The user 
therefore has to learn a number of commands just to carry out basic operations. 

Having to key in diese commands every time an operation has to be carried 
out is also slow. However, the advantage of CLI is that the user is in direct 
communication with the computer and is not 
restricted to a number of predetermined options. 

The section of CLI shown in Figure 1.6 imports 
data from table A into table B. 

The statements in Figure 1.6 show 
how complex it is just to carry out a fairly 
straightforward operation using CLI. 

Graphical user interface (GUI) 

Graphical user interface (GUI) allows die user to interact with a computer 
(or MP3 play r er, gaming device, mobile phone, and so on) using pictures or 
icons ( symbols) rather than having to ty pe in a number of commands. For example, 
the whole of the CLI code in Figure 1.6 could have been replaced by' a single icon. 

Simply selecting this icon would automatically execute all of the steps shown in Table update 
Figure 1.6 without the need to type them in each time. 
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1. SQLPrspare (hStmt , 

2 . ? (SQLCHAR ±) n INSERT INTO tablsB SELECT * FROM 
tableA", 

2 . ? SQL_NTS): 

4. ? SQLExecute(hStmt) ; 

Figure 1.6 CLI code 





1.4 Types of computer 


GUIs use various technologies and devices to provide the user interface. 

One of the most common is WIMP (windows icons menu and pointing 
device), which was developed lor use on personal computers (PCs) . Here a 
mouse is used to control a cursor and icons are selected to open/run windows. 
Each window contains an application, and modern computer systems allow 
several windows to be open at the same time. An 


example is shown in Figure 1.7 (here a number of 
icons can be seen on the left-hand side and at the 
bottom of the screen). 

A windows manager looks after die interaction 
between windows, die applications and windowing 
system (which handles the pointing devices and die 
cursor’s position). 

In recent years, devices such as touch-screen 
phones use post-WIMP interaction, where fingers 
are in contact with the screen allowing actions such 
as pinching and rotating, which would be difficult to 
do using a single pointer and device such as a mouse. 



Figure 1.7 Windows screen showing icons 


Summary of the main differences between CLI and GUI 


Table 1.2 The main differences between CLI and GUI 


Interface 

Advantages 

Disadvantages 

Command line interface (CLI) 

• The user is in direct communication 
with the computer 

• The user is not restricted to a 
number of predetermined options. 

• It is possible to alter computer 
configuration settings. 

• The user needs to learn a number of 
commands to carry out basic operations. 

• All commands need to be typed in, 
which takes time and can be error-prone. 

• Each command must be typed in using 
the correct format, spelling, and so on. 

• It is more difficult to edit once commands 
are entered. 

Graphical user interface (GUI) 

• The user doesn't need to learn any 
commands. 

• It is more user-friendly; icons are 
used to represent applications. 

• A pointing device (such as a 
mouse) is used to click on an icon 
to launch the application - this is 
simpler than typing in commands. 

• It uses up considerably more computer 
memory than a CLI interface. 

• The user is limited to the icons provided 
on the screen. 

• It needs an operating system, such as 
Windows , to operate, which uses up 
considerable memory. 


Who would use each type of interlace? 

• CLI: a programmer, analyst or technician; basically somebody who needs to 
have direct communication with a computer to develop new software, locate 
errors and remove diem, initiate memory dumps (contents of die computer 
memory at some moment in time), and so oil. 

• GUI: the end-user who doesn’t have (or doesn’t need) any great knowledge 
of how die computer w r orks; a person who uses the computer to run software 
or play games or store/manipulate photographs, for example. 

1.4 Types of computer 

There are many ty r pes of computer systems in existence. The following sections 
summarise some of the more common types currendy available. 




















1 TYPES AND COMPONENTS OF A COMPUTER SYSTEM 


1.4.1 PC/desktop computers 

PC/desktop usually refers to a general-purpose 
computer that is made up of a separate monitor, 
keyboard, mouse and processor unit. 

The term PC (personal computer) usually refers 
to computer systems that are IBM-compatible, 
thus distinguishing them from, for example, 

Macintosh/Apple systems. 

It is worth making a comparison here with 
laptop computers. 

The advantages of desktop computers over laptop 
computers are as follows. 

• Spare parts and connections tend to be 
standardised, which usually results in lower costs. 

• The desktop tends to have a better specification 
(for example, a faster processor) for a given price (often due to size and 
construction constraints in laptops). 

• Power consumption is not critical since they usually plug straight into a 
wall socket and the larger casings allow a better dissipation of any heat 
build-up. 

• Because they are usually fixed in one location, there is less likelihood of them 
being damaged. 

• Internet access is also more stable since they are not moved around (the user 
will always have die same data transfer rate). 

They' do also have disadvantages when compared to laptop computers. 

• The most obvious is that diey are not particularly portable since they are 
made up of separate components. 

• Because they are not particularly portable, it is necessary to copy files, etc. 
when you want to do some work elsewhere (for example, at home) - with a 
laptop you simply take the whole computer with you. 

• They tend to be more complicated since all the components (for example, 
keyboard, mouse) need to be carried round with you and then connected 
to die computer by wires or wireless connections, which also clutters up the 
desk space. 

1.4.2 Laptop computers 

Laptop (or notebook) refers to a type of computer 
where the monitor, keyboard, pointing device and 
processor are all together in one single unit. This 
makes them extremely portable. 

Key features you would expect to find in a laptop: 

• lightweight (to aid portability) 

• low power consumption (and also long battery 
life) 

• the processor shouldn’t generate too much heat 
(cooling is very important). 
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1.4 Types of computer 


The advantages of laptop computers compared to desktop computers: 

• the most obvious is their portability; they can be taken anywhere since the 
monitor, pointing device, keyboard, processor and backing store units are all 
together in one single unit 

• because everything is in one single unit, there are no trailing wires, etc. 

• they can take full advantage of Wi-Fi 

• since they are portable, they can link into any multimedia system. 

Laptop computers do have disadvantages when compared to desktop computers, 
however: 

• since they' are easily portable, they are also easier to steal 

• they have limited battery life, so the user may need to carry a heavy adaptor 

• the keyboards and pointing devices can sometimes be awkward to use. 


1.4.3 Tablets 

Tablets are a relatively new internet-enabled 
portable computer. They work in a similar way to a 
smartphone. Tablets use touch-screen technology and 
don’t usually have a conventional keyboard (although 
some tablets that are a cross between tablet and 
laptop do exist). The keyboard is part of the touch 
screen and keys are simply touched by the finger or 
a stylus. Internet access is usually through Wi-Fi or 
3G/4G/5G (mobile phone) connectivity. Tablets are 
equipped with a series of sensors including cameras, 
microphones, accelerometers and touch screens. 

Some of the typical features of tablets include: 



• high-definition, anti-glare displays 

• front- and back-facing cameras (which are used to take photos and videos, or 
act as a webcam when doing video calls over the internet) 

• lower weight and longer battery life than laptops 

• Bluetooth connection to printers and other devices 

• flash (solid state) memory and cloud storage facilities to back up and 
synchronise (often just referred to as ‘sync’) data sources 

• sensors to carry out the following functions: 

* proximity sensors to detect if the device is close to, for example, the ear 
(which allows it to block unintended ‘touches’) 

* accelerometer, which detects movement and orientation of tire device 

(for example, moving the display from portrait to landscape to view videos, 
or to allow it to be used as a ‘steering wheel’ in car-racing games) 

* can use sopliisticated speech-recognitions systems (such as Siri) to enable the 
user to ask the device to look for tilings (for example, search die address book). 

Some of the latest tablet devices have been designed as a hybrid between tablet 
and smartphone - sometimes referred to as a phablet - which have slighdv 
smaller screens than tablets (typically between 12cm and 15cm display size). 

All of the features of a normal phone are available with some of the features of 
a tablet (notably they have a larger screen size than a phone; larger memories - 
typically 32 GB (or more) memory as standard; use quad core processors; allow 
multiple windows to be open and so on). 
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1 TYPES AND COMPONENTS OF A COMPUTER SYSTEM 


Advantages of tablets compared to laptops: 

• very fast to switch on (no time delay waiting for the ‘windows’ system to 
load up) 

• folly portable - they are so lightweight that they can be carried anywhere 

• touch-screen technology means they are simple to use and don’t need any 
other input devices 

• can use several Apps as standard (such as built-in camera, MP3/4 players and so 

on) 

• don’t generate any heat - they use solid state technology 

• battery life of a tablet is a lot longer 

• when the power button is pressed it goes into standby but remains connected 
to the internet, so the user still hears alerts when emails or other ‘events’ 

are received. 


Disadvantages of tablets compared to laptops: 


• they often have limited memory or storage compared to a laptop 

• they can be expensive to run if the internet is being accessed frequently via 
3G/4G/5G mobile phone networks 

• typing on a touch screen can be slow and error-prone compared to a standard 
keyboard 

• transferring of files often has to be done through an ‘Apps store’; the lack of 
an App ‘drag and drop’ facility can prove irritating for users 

• laptops tend to support more types of file format than tablets, and are also 
better equipped to run different types of software. 


1.4.4 Smartphones 

Smartphones allow normal phone calls to be made but also 
have an operating system (such as iOS, Android or Windows), 
allowing them to run a number of computer applications. 
They allow users to send/receive emails, use a number of 
Apps, use a camera feature (to take photos or videos), MP3/4 
players (for music and videos), and so on. 

Smartphones communicate with the internet either by 
using Wi-Fi hot spots or by using 3G/4G/5G mobile phone 
networks. They make use of a number of Apps that allow the 
following functions, among many others: 

• send/receive emails 

• surf the net (for example, so you can order goods on the move) 

• global positioning system (use of maps to navigate to 
a location) 

• calendar functions 

• telephone banking (send and receive money using banking Apps) 

• Voice over Internet Protocol (VoIP) - telephone network 
using the internet, which also allows video calling 

• streaming of videos 

• streaming of music (from radio stations, for example) 

• instant access to social networks (social contact with friends 
no matter where you are in the world) 

• instant messaging. 
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The next generation of smartphones will use touch screens with OLED 
(organic light-emitting diode) technology. The touch screens are coated with 
a crystalline layer that allows the phones to be partially solar powered, but 
this also allows them to use Li-Fi (similar to Wi-Fi except communication 
uses visible light rather than radio waves). Communication using Li-Fi is 
considerably faster than Wi-Fi (it has a much higher data transfer rate)- it is 
also more secure (it stops internet ‘piggybacking’, unauthorised use of the 
internet connection) and can also be used on flights since it doesn’t use 
radio waves. 

The technology works by switching LED bulbs off and on in nanoseconds 
(10- 9 of a second) which is too quick for die human eye to detect. Light on 
represents the binary value 1, w r hile light off represents the value 0. This is the 
basis behind the method used for communication. 

Advantages of smartphones: 

• they are very small in size and lightweight - therefore very easy to carry 
round and have on your person at all times (this is more difficult with laptops 
since they are much bulkier and also much heavier) 

• can use them to make phone calls as well as connect to the internet while on 
the move 

• because they use Wi-Fi and mobile phone networks, they can be used almost 
anywhere (this is not the case with laptops or PCs, although tablets also use 
the same technology) 

• they have hundreds of Apps (such as camera facility, MP3/4 players, and 
so on) - again this is similar to tablets, but it is an advantage compared 
to laptops 

• they have a reasonable battery life compared to laptops. 

Disadvantages of smartphones: 


• the small screens make pages difficult to read and small keyboards make 
typing things in more difficult and slower (laptops and PCs have much bigger 
screens and much larger keyboards) - this disadvantage is becoming less of a 
problem as smartphone screens get larger on newer phablets 

• web browsing and photography can drain the battery quickly 

• memory size in most phones isn’t very large when compared to laptops and 
PCs - although it is comparable with tablets 

• not all website features are compatible with smartphone 
operating systems 

• because of their small size, it is much easier to lose a 
smartphone (or for it to be stolen) than laptops or PCs 

• the data transfer rate using mobile phone networks is slower 
than with Wi-Fi - this makes streaming of video or music, for 
example, less than satisfactory at times. 

1.4.5 Smartwatches 

Smartwatch.es essentially alfow users to wear a mini-computer 
on their w'rists. They offer the same functions as a smartphone 
and make use of OLED technology (see Chapter 2). As with 
smartphones, they use touch-screen technology but also have the 
ability to link to smartphones using Bluetooth technology. 
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Smartwatches have the following functions: 

• internet connectivity (browsing, searches, sending emails and so on) 

• ability' to make and take phone calls 

• messaging via text or video 

• weather forecasts 

• fitness and health-monitoring capability' 

• GPS (finding your location and, using satnav, directions to other locations). 

These are just a tew of the functions; essentially whatever is available on 
a smartphone is available on a smartwatch. Many of the advantages and 
disadvantages of smartphones also apply to smartwatches, but the following 
are additional points to be considered. 

Additional advantages: 

• they are even more convenient than smartphones since die technology' 
delivers notifications straight to the user’s wrist 

• they are very easy' to use for monitoring fitness and health regimes. 

Additional disadvantages: 

• smartwatches are relatively large and bulky (so that the display can show the 
Apps clearly' and also permit the use of a battery', which gives an acceptable 
usage time before recharging), which can make them uncomfortable to w'ear 

• they tend to be rather unattractive in design, which means there is still some 
reluctance for the technology to be adopted. 


1.4.6 Mainframe computers 

Mainframe computer is a term used for a large, 
very power fill, computer system. The name comes 
from the day's when the individual components were 
housed in large (often room-sized) frames. 

Their main purpose is to run commercial 
applications, such as banking and insurance, 
where huge amounts of data need to be 
processed every day. 

The main features of mainframe computers are: 

• they can have several CPUs 

• they have very fast processor speeds 

• they can support multiple operating systems 

• they have huge amounts of storage capacity' 

• they have huge internal memories (for example, 
several hundred gigabytes of RAM ) 

• they often operate using time sharing or batch processing. 
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1.5 Impact of emerging technologies 


1.5 Impact of emerging technologies 

Some of the latest technologies were mentioned in Section 1.4. This section 
reviews briefly the impact of the following new technologies: 

• artificial intelligence (AI) biometrics 

• vision enhancement 

• robotics 

• quantum cryptography 

• computer-assisted translation (CAT) 

• 3-D and holographic imaging 

• virtual reality. 

New technologies are being developed at a remarkable rate, so the reader is 
advised that the above list could be out of date very quickly. A quick review on 
the internet is advised every six months or so to ensure that the reader is up to 
date with all the latest technologies. 

1.5.1 Artificial intelligence (AI) biometrics 

A known problem with biometric technology is that many fingerprint 
identification systems falsely reject a person’s fingerprints - when the scanned 
fingerprints are checked against the database no matches are found. 

Artificial intelligence (AI) biometrics overcomes this problem using dynamic 
profiling - the system learns by using AI about a person’s fingerprints on every scan. 
This means a person doesn’t have to worry about getting their finger in exactly the 
right place even' time on the scanner. The system learns from the different alignments 
and is therefore still able to match the fingerprints to those stored on a database. 

Facial-recognition systems have the same problem. A human being is still able 
to recognise a lace even if the person has grown facial hair, now wears glasses 
or has aged. Computerised facial-recognition systems are confused by such soft 
biometric changes. New' systems use AI to learn from scanning a number of laces 
and can pick out these soft biometric features. This means the system can still 
recognise faces and cross-reference these attributes with corresponding images 
stored on die database. 

Other AI biometric tedmologies are being developed, so these security' systems 
become increasingly more reliable. 

1.5.2 Vision enhancement 

Low-vision enhancement systems (LVES) use video technology' through a 
headset connected to a computer. The system allows images to be projected 
inside the headset in front of die eyes. This effectively brings die objects closer for 
examination by the user of the system. 

Night vision enhancement (NVE) amplifies infrared light and visible light 
so that an image can still be seen in apparent darkness. For example, die military 
use this technology to carry out surveillance at night. The dim light source is 
captured and passed through an image intensifier tube, which converts the 
light into electrons. These electrons pass through anodier tube where they are 
amplified to produce several times the original number of electrons. A screen at 
the end of the tube is coated in phosphor dots diat glow when electrons collide 
with them - this results in an image that is considerably clearer than the original. 
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1.5.3 Robotics 

Robotics has been around for many years, mostly in the manufacturing 
industry. They are used in car factories to weld car bodies, spray body panels 
and fit items such as windscreens. No human intervention is required. 

However, there are areas outside manufacturing where robotics is evolving 
rapidly, and we could see robots appearing in many areas of our lives in a 
relatively short space of time. 

One application is the use of drones. These are unmanned flying devices diat 
are used by bodi die military and civilians. The military have used drones in 
reconnaissance jnissions for a number of years. Civilian uses include surveying 
the landscape in 3-D for use with GPS, investigating weather phenomena (for 
example, flying into hurricanes or other weather conditions that would be 
dangerous for manned surveillance), or search and rescue/fire fighting in natural 
disasters. All of these are currendy under evaluation and many more applications 
could evolve over the coming years. 

Another application is the use of robots in surgical procedures. Robotic surgery 
allows surgeons to perform complex procedures with more precision, flexibility' 
and control than standard surgical techniques. With diis technique, surgeons use 
robotics equipped with a camera arm and several interactive mechanical arms - 
these have joints that work like a human’s wrist. 

1.5.4 Quantum cryptography 

Cryptography is the science of making a message unintelligible to any 
unauthorised user (a hacker). This technique is often referred to as encryption. 
There are many methods of cryptography in existence but all of them have a 
limited life as computers become faster and faster at number crunching. 

A consequence of this is that, over the next few years, a hacker is increasingly 
likely to decipher encrypted messages unless computer designers can ftirdier 
strengthen security systems. 

Quantum cryptography is based on die use of photons (light) and dieir physical 
quantum properties to produce a virtually unbreakable cryptography system. 

This helps protea die security of data being transmitted over fibre-optic cables. 

The technolog\ r relies on die fact that photons oscillate in various directions and 
produce a sequence of random bits (Os and Is) across die optical network. It is based 
on the law's of physics radier than mathematics (w r hich is how current avptographv 
mediods work). How' this works in detail is beyond die scope of diis book. 

1.5.5 Computer-assisted translation (CAT) 

Existing online language translators have a very limited use. 

Consider the insect called a fruit fly, which particularly enjoys eating bananas. 
What if w r e typed in die phrase: ‘fruit flies like a banana’. This could be translated 
into German using a free online translator as '-fmchtfliegm wie eine banam\ 

The statement in German only refers to the banana-shaped flight path of a piece 
of fruit thrown through the air! Imagine a whole page being translated that is full 
of such double meanings of words and phrases. 
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Computer-assisted translation (CAT) goes some way to overcome these 
issues. CAT is a type of language translator that uses specific software to help in 
the translation process. In particular, CAT uses two tools: 

• terminology databases - linguistic databases that grow and ‘learn’ from 
translations being carried out 

• translation memories - these automatically insert known translations for 
certain words, phrases or sentences. 

All CAT software needs some post-editing by the user to remove errors from 
the translation process. While not perfect, they are certainly more accurate than 
existing free online translators. 


1.5.6 3-D and holographic imaging 


Holography is a technology that allows 3-D images 
(known as holograms) to be produced. 

The technology involves the use of: 


laser light 
source 



• a source of laser light 

• interference of light 

• light diffraction, and 

• light intensity recording. 

As a holographic image is rotated, it appears to 
move in the same way as the original object, thus 
appearing to be in three dimensions (3-D). The Figure i.a Formation of a hologram 

hologram is produced by first splitting a laser beam. 

Half of die light (known as die object beam) is reflected off die object on to a 
photographic plate. The other half of the light (known as the reference beam) 
is reflected off a minor and on to die same photographic plate. The holographic 
image is produced where die two light beams meet on the photographic plate. 
Holograms have die following applications: 



• engineering design (CAD) 

• architecture (ability 7 to rotate design through 360 degrees) 

• simulations 

• medical imaging (see inside organs in 3-D - links into tomography, which is 
the same technology behind 3-D printers) 

• cinema (special effects) 

• gaming (special effects) 

• advertising 

• holographic televisions (expected by around 2025, these should give a full 
3-D experience without the need for special glasses) 

• holographic computer memories (a new type of optical storage - a crystal the 
size of a sugar cube can hold up to 1TB of data) 

• optical computers (these will operate at speeds that are trillions of times faster 
than -cur rent tec hnology c ompute rs). 



original object 


holographic image 
(hologram) is formed 
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1.5.7 Virtual reality 

Virtual reality is an artificial environment created by software. The user makes use 
of data goggles, sensor suits, data gloves or helmets to get a feeling of reality (that 
is, the feeling of ‘being there’). The technology is used in training (for example, 
in a nuclear reactor where the user can see all the walls, pipes, vessels and valves 
as if they were inside the reactor, so that they can be trained safely to deal with 
certain events), education (for example, to explore the inside of a building such as 
a casde in a history lesson) or in games (where the user can interact as if they were 
there, such as a driving simulator where the road ahead is output on to a visor in 
a helmet strapped to the user’s head). 

Virtual reality is used in all of the following areas: 

• military applications (for example, training to use a new tank) 

• education (for example, looking inside an ancient building as part of a 
history lesson) 

• healthcare (for example, as a diagnostic tool) 

• entertainment (for example, games where gloves, goggles or helmets are 
worn to give realism to the scenario and even to give images or sound to 
make it seem very real) 

• fashion (for example, to do fashion shows before doing the real tiling to see 
the clothes on people, check out the venue and so on) 

• heritage (for example, showing monuments such as Stonehenge) 

• business (for example, training courses and role-playing scenarios for staff) 

• real estate (for example, allowing people to look around’ houses that are for 
sale) 

• engineering (for example, seeing how new designs will look) 

• sport (for example, a golfer trying to improve dieir swing can use this 
technology and get feedback to improve their game) 

• media (for example, special effects in films such as The Matrix) 

• scientific visualisation (for example, looking at molecular structures in 
chemistry). 
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Input and output devices 


in this chapter you will learn about 

• input devices 

* uses of each device 

* advantages of each device 

* disadvantages of each device 
: direct data entry (DDE) devices 

• output devices 

* uses of each device 

* advantages of each device 

* disadvantages of each device, 

___ J 


2.1 Input devices and their uses 

As the name suggests, these are hardware devices that allow data to be input into 
a computer. Many such devices exist, ranging from the more common ones, such 
as the keyboard, through to the more specialist devices, such as barcode readers. 
A number are described in this section. 


2.1.1 Keyboards 

These are die most common input devices and are used to input text, numbers 
and instructions into the computer. Most use the QWERTY layout (diis name 
comes from die keys on the top row, which spell out ‘QWERTY’). 

Ergonomic keyboards are designed to reduce the health-related problems 
associated with standard keyboards, such as carpal tunnel syndrome and repetitive 
strain injury (RSI). 
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Uses 

• Input of data into applications software (for example, text into word 
processors, numbers into spreadsheets, etc.). 

• Typing in commands to the computer (for example, Prnt Scrn, Ctrl+P to 
print out etc.). 



Advantages 

• Fast entry of new text into a document. 

• Easy to use for most people. 

• Easier to do verification checks as the data is entered (can immediately 
compare die source document with typed data on the screen). 

Disadvantages 

• Can be difficult to use if die user has limited arm/wrist use. 

• Slow method when compared to direct data entry (for example, optical mark 
recognition). 

• Fairly large device that uses up valuable desk space. 


Exercise 2a 
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Find out about a number of applications that use input/output devices and discuss the reasons 
why they were chosen (that is, their advantages and disadvantages). 
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2 INPUT AND OUTPUT DEVICES 


Concept keyboard 

The concept keyboard uses icons or phrases instead of standard letters. These 
are often used in fast-food restaurants, where a single key represents one item, for 
example an ice cream. The person serving only needs to touch this key to order 
the ice cream and bring up its price on a screen. 

• This allows for fast data entry (no need to type in whole commands). 

• The keyboards are waterproof (useful in a restaurant environment). 

• Also, in certain applications (lor example, at unmanned airport information 
kiosks), these keyboards are tamper resistant, preventing people from keying 
in information that could potentially corrupt the computer system. 



Numeric keypads 

A numeric keypad is used to enter numbers only (although some have a function 
key to allow alphabetic characters to be input). 

Uses 

• Automatic teller machines (ATMs), where the customer can key in their 
PIN, amount of money, etc. 

• Mobile phones, to allow phone numbers, etc., to be keyed in. 

• Point-of-sale (POS) terminals in case the barcode reader foils to read die 
barcode - the number has to be keyed in manually by the operator. 

• Chip and PIN devices when paying by credit/debit cards (key in PIN, 
amount of money, etc.). 

• Fast entry of numeric data into a spreadsheet. 



Advantages 


• Faster than standard keyboards when entering numeric data. 

• Since many are small devices (for example, mobile phones) diev are very easy 
to carry around. 

Disadvantages 

• Sometimes have small keys which can make input more difficult. 

• Sometimes the order of the numbers on the keypad isn’t intuitive. 

2.1.2 Pointing devices 
Mouse 

The mouse is an example of a pointing device. The user controls the position 
of a pointer on the screen by moving the mouse around. There are usually 
two buttons, which have different functions: the left button is usually used to 
select items by double clicking, while the right button brings up drop-down 
menus. 

Many also have a scroll button, which speeds up the process of moving through 
a document. 

Recent developments have produced the optical mouse (where movement 
is detected by reflected light rather than the position of a moving ball) and the 
cordless or wireless mouse (which transmits signals to a USB wireless receiver 
plugged into the computer). The advantage of an optical mouse is it has no 
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moving parts and it also doesn’t pick up any dirt. This makes it more robust and 
improves its performance since the older type of mouse can ‘skid’ on certain 
surfaces, reducing the control of the pointer. 

Uses 

• Opening, closing and minimising software. 

• Grouping, moving and deleting files. 

• Image editing, for example controlling the size and position of a drawing 
pasted into a document. 

• Controlling the position of a pointer on the screen to allow selection from a 
menu or selecting an icon, and for scrolling up and down/left and right. 

Advantages 

• Faster way to choose an option than using a keyboard. 

• Very quick way to navigate through applications and the internet. 

• Doesn’t need a large desk area when compared to a keyboard. 

Disadvantages 

• Can be more difficult for people with restricted hand/wrist movement than 
using a keyboard data entry. 

• Easy to damage, and the older type of mouse quickly becomes clogged up 
with dirt. 

• Difficult to use if no flat surface is readily available (for example, on an aeroplane). 


Exercise 2b 


Try out as many input devices as possible and write down your own views on their ease of use, 
advantages and disadvantages. 


Touchpad 

Touchpads are used as a pointing device in many laptop computers. The pointer 
is controlled by the user moving their finger on the touchpad and then gendy 
tapping it to simulate the left button of a mouse (i.e. selection). They also have 
buttons under the touchpad which serve die same function as die left and right 
buttons on a mouse. Their uses are the same as diose of a mouse. 

Advantages 

• Same as the mouse (foster than a keyboard for choosing options, used to 
navigate applications and the internet, etc.). 

• Since die touchpad is integrated into the laptop computer there is no need 
for a separate mouse - diis aids the portability and is also a big advantage if 
there are no flat surfaces available. 



Disadvantages 

• Teople with limited hand/wrist movement find die device difficult to use. 

• Can be more difficult to control the pointer when compared to a mouse. 

• More difficult to use when doing certain operations such as drug and drop. 
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Trackerball 

Trackerballs are similar to a mouse except that the ball is on the top or the side 
of the device; die user controls the pointer on die screen by rotating the ball with 
their hand. It is easier to use for people with limited hand/wrist movement. Some 
trackerballs have two buttons, which have the same function as die left and right 
mouse buttons. If they have a third button, it is the equivalent to a double click. 
Since trackerballs don’t physically move, there is no need for desk space. 

Uses 

• Used in applications where the user has a disability' (such as RSI). 

• Used in a control room environment where it is faster dian a mouse to 
navigate through process screens. 

• Used in some luxury cars to select functions such as radio, telephone, music, 
satnav and so on. 

Advantages 

• Doesn’t need the same fine control as a mouse. 

• Easier to use than a mouse if die operator is disabled. 

• More accurate positioning of the pointer on screen than a mouse. 

• They are more robust than a mouse. 

• Needs less desk space than a mouse or a keyboard. 

Disadvantages 

• Not supplied with computers as standard, therefore more costly'. 

• User may need training since it isn’t standard equipment. 

2.1.3 Remote control 

A remote control is used to control die operation of other devices remotely using 
infrared signals. The buttons on die keypad are used to select options (such as 
television channels, sound levels on a hi-fi, timings on a DVD recorder, etc.) 

Uses 

• Televisions, satellite systems, DVD players and hi-fi systems all use remote 
controls to alter functions such as sound volume, on/off, change channels open 
die disc drawer, and so on. 

• Used to control multimedia systems. 

• Used in industrial applications to remotely control processes, stop and start 
machinery, etc. 

Advantages 

• Can be operated from any reasonable distance, unlike, for example, a corded 
mouse which is restricted by the length of cord (useful for disabled people). 

• Some chemical processes are hazardous, so it is a big advantage to be able to 
select operations from a distance. 

Disadvantages 

• Difficult to use if the operator has limited hand/wrist movement. 

• It is easier to block the signal if, for example, the walls in the building are 
very thick. 



Figure 2.2 Trackerballs are used in 
some luxury cars to select functions 
such as radio, telephone, music 
and satnav 
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2.1.4 Joysticks 

Joysticks have similar functions to a mouse and a trackerball. By gripping the 
stick, a pointer on the screen can be controlled. Buttons are used to make 
selections. Often they have another button on the top of the stick that is used 
for gaming purposes, for example to lire a weapon. 

Uses 

• Used in video/computer games. 

• Used in simulators (for example, flight simulators) to mimic actual controls. 
Advantages 

• Easier than a keyboard to navigate the screen. 

• Control is more realistic than using a mouse, for example. 



Disadvantages 

• More difficult to control the on-screen pointer than with other devices, such 
as a mouse. 


Driving wheel 

A driving (steering) tv heel is an example of an input device that is similar 
to a joystick in many ways. It connects to a computer (or games machine), 
usually through a USB port. The wheel allows you to simulate the turning of 
a steering wheel, and there are associated devices (such as buttons or pedals) 
which allow you to accelerate and brake. Sensors are used to pick up left/right 
movement so that the user gets the sensation of steering a car around a circuit 
or on the road. 



Uses 

• Used in video/computer games (for example, car-racing games). 

• Used in simulators (for example, car-driving simulators) to mimic actual 
vehicle controls. 


Advantages 

• Easier than a keyboard or joystick to control steering movements; it is more 
natural. 

• The L driving experience’ is nearer to how an actual steering wheel and other 
controls operate in real life. 

Disadvantages 

• It can be a rather expensive input device compared to mouse or joystick. 

• Movements in die steering can be too sensitive, giving an unrealistic ‘feel’. 

• Unless it is an expensive simulator, feedback to the driving wheel is non-existent. 

2.1.5 Touch screens 

With a touch screen the user can choose an option by simply touching a button/ 
icon on the screen. The selection is automatically made without the need for any 
pointing device. 
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Uses 

• Self-service tills, for example at petrol stations, where die user just touches 
the screen to select the fuel grade and payment method. 

• Automatic teller machines (ATMs) to choose from on-screen options. 

• roint-of-sale terminals at, for example, restaurants. 

• Public information systems at airports, railway stations, tourist offices, etc. 

• Personal digital assistants (PDAs), mobile phones and satellite navigation 
systems. 

• Interactive white boards in education. 

• Computer-based training (CBT) where answers are selected during on-screen 
testing. 

• They can obviously also be used as an output device, since they still work as a 
flat-screen monitor. 


Advantages 

• Faster entry of options than using keyboard or mouse. 

• Very easy method for choosing options. 

• User-friendly - no training necessary in its use. 


Disadvantages 

• Limited number of options available. 

• Can lead to problems if an operator has to use the system frequently 
(straining of arm muscles, RSI, etc., are all possible). 

• The screen can get very dirty with constant touching; this can reduce its 
responsiveness and can also make it more difficult to read in strong light. 


2.1.6 Scanners 

Scanners are used to enter information from hard copy (for example, text 
documents, photographs) into a computer. The most common type is the 
flatbed scanner (shown on the right), which is made up of a glass panel and 
lid. The hard copy document or photo is scanned by a light source and 
produces a computer-readable image. 

The subsequent image can then be manipulated using a drawing package. 
Images can also be used with optical character recognition (OCR) software 
to allow' the information to used in a word processor, desktop publishing, 
presentation software, etc. (see Section 2.2.5). Specialist scanners exist that are 
designed to carry out a specific task, for example barcode scanners (see later). 

Uses 

• Scan in documents and convert into a format for use in various software 
packages. 

• Scan in old/valuable documents/books, thus protecting the originals, as w r ell 
as producing records in case the paper copies are lost/destroyed (this is also 
known as archiving). 

• Scan in photographs (not all cameras are digital, so some photographs are still 
printed on paper requiring conversion to computer format for storage). 

• Scan in barcodes at POS terminals. 
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Advantages 

• Images can be stored for editing at a later date. 

• Much faster and more accurate (i.e. no typing errors) titan typing in 
documents again. 

• It is possible to recover damaged documents and photographs by scanning in 
and then using appropriate software to produce an acceptable copy. 


Disadvantages 

• Quality can be limited depending on how good a resolution the scanner is 
capable of (since most scanners have a range of resolutions you can choose from). 

* They can be fairly slow at scanning, especially if the colour scanning mode is 
chosen or if the chosen scanning resolution is high. 


2.1.7 Digital cameras 

Digital cameras have largely replaced traditional film-based cameras. The images 
are stored on a memory card (solid state memory) and can be transferred to a 
computer by: 

• directly reading the memory card (by slotting it into a card reader attached to 
a computer or a printer) 

• connecting the camera to the computer using a USB port 

• using wireless data transfer (Wi-Fi or Bluetooth). 

The images are uploaded from the camera and stored in a file on the computer; 
the user can select which photos to upload and which to ignore. The images are 
then available for printing out as photos, to be used in a ‘slide show’, imported 
into software such as a w r ord processor, or for upoading on to the internet. 



Advantages 

• Easier to produce better-quality photographs than with a traditional camera. 

• Easier and faster to upload photographs to a computer rather than having to 
scan in hard copies when using traditional methods. 

• No need to develop film and print out photographs anymore - this saves 
money and is also environmentally more acceptable (saves paper and reduces 
the use of the chemicals used in developing traditional film). 

• Memory cards can store several hundred photographs. 


Disadvantages 

• Need to be computer literate in using the cameras properly; also, the 
transferring, storing and manipulating of the images via a computer 
requires some understanding of how computers work. 

• There is some artistry lost since clever software now corrects errors in the 
photographs (for example, incorrect exposure, removal of red eye, etc.). 

• The resolution still isn’t as good as many expensive traditional cameras (tliis 
is improving all die time however; the quality of photographs depends on die 
number of pixels (many cameras now offer more than 20 mega pixels per image), 
quality" of lens, etc.). 

• Images often need to be compressed to reduce the amount of memory used 
(a single image can use more than 4 MB of memory, for example). 
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Many smartphones and tablets are now capable of taking photographs of a very 
high quality. Some of the latest smartphones are essentially making cameras 
almost obsolete for the casual photographer. Because the quality of the lens is 
an important feature, professional photographers will continue to use digital 
cameras for a number of years. However, it is now possible to get special 
attachments for many smartphones to allow special effects, zooming functions 
and even light filters. 


Video cameras 


Although specialist video cameras (as shown in the photo) exist, many digital 
cameras are capable of taking moving images. Since the video footage is simply 
a number of still photos ‘stitched’ together, this allows a digital camera to take 
reasonable video. 

These cameras are often referred to as DV (digital video) cameras; diey store 
compressed photo frames at a speed of 25 MB per second - this is known as 
Motion jpeg. 

In both digital and video versions, the camera picks up the light from the image 
and this is turned into an electronic signal using light-sensitive sensors. In the case 
of the DV cameras, these signals are automatically converted into a compressed 
digital file format. 

The advantages of using DV cameras compared to traditional video cameras 
(that use film) are: 



• it is much easier to manipulate video footage using specialist software (for 
example, remove all the colour except one colour to give dramatic effects, etc.) 

• DV format gives a very high quality of image which lends itself to effective 
editing. 


The only real drawback is cost (it is possible to store 20 minutes of video footage 
on a 1 GB memory card costing about $20; while a video tape costing only $5 
would allow a 60-minute video to be taken). But costs of memory cards will no 
doubt continue to fall, reducing this drawback with time. 

2.1.8 Microphones 

Microphones can be connected direcdv to a computer. Sounds can be inputted 
and then manipulated. The input sound is converted to an analogue signal and 
then converted into a digital signal. The computer’s sound card usually does this 
automatically, that is, it acts as an analogue to digital converter (ADC). 

Uses 

• To input speech/sounds to be used in various applications, for example in 
presentations, sampling (in films, music, etc.) and special effects (films). 

* Input in voice-recognition software: 

* the software converts the speech into text that can be used in, for 
example, a word processor or to input commands into a computer 

* to recognise commands; for example, some cars now have voice-activated 
systems to switch on the lights, turn the radio volume up, etc. 

* Microphones can also be used as a sensor to pick up sound (for example, in a 
burglar alarm system). 

• Used in video conferencing or Voice over Internet Protocol (VoIP) 
applications. 
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Advantages 

• Faster to read text than to type it in using a keyboard. 

• It is possible to manipulate sound in real time using special software rather 
than work on a recording done at some earlier stage. 

• If used in a voice-activation system, it has the advantage of improving safety 
(since the car driver, for example, doesn’t need to take their hands off the 
wheel to operate a switch or alter the radio station, etc.}. 

Disadvantages 

• Sound files can use up a lot of computer memory. 

• Voice-recognition software isn’t as accurate as typing in manually (for 
example, software can’t distinguish the difference between i their' and ‘ there'. 

2.1.9 Sensors 

This section deals with analogue sensors. A sensor is a device that inputs data 
to a computer; the data is a measurement of some physical quantity- that is 
continuously changing (for example, temperature, light, moisture, etc.). These 
physical quantities are analogue in nature. Since computers only understand 
digital data ( Is and Os), the information from the sensors needs to be converted; 
this is done using an analogue to digital converter (ADC). 

Sensors are used in both monitoring and control applications - various 
types of sensors are used depending on the application (see the table below). 
When monitoring, the data sent to the computer is often transferred directly 
to a spreadsheet package (for example, taking measurements in a scientific 
experiment, measuring atmospheric pollution, etc.). 

Table 2.1 Uses of sensors 


Type of sensor 

Applications 

Temperature 

used in automatic washing machines, central heating systems, automatic glasshouses, 
ovens 

Pressure 

used in burglar alarm systems, washing machines, robotics, environmental monitoring 

Light 

used in automatic glasshouses, automatic doors, burglar alarm systems, street lighting 
control 

Sound/acoustic 

used in burglar alarm systems, monitoring liquid and powder flow in pipes 

Humidily/moisture 

used in automatic glasshouses, environmental monitoring, used in factories where 
moisture levels are crucial (for example, manufacture of microchips, paint spraying) 

pH 

used in automatic glasshouses, chemical processes, environmental monitoring 


Advantages 

• More accurate readings taken when compared to human operators. 

• Readings are continuous - no break in the monitoring. 

• Because it is a continuous process, any necessary action (control system) or 
warning (monitoring system) will be initiated immediately. 

• Systems can be automatic, removing die need for human intervention (very 
important if die process is hazardous or needs precise cojitrol/monitoring). 

Disadvantages 

• Faulty sensors can give spurious results (for example, sensors on the rear 
bumper of a car that monitors obstacles; if these become dirty, they may 
either not identify an obstacle or give a continuous alarm). 
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2.1.10 Graphics tablet 

A graphics tablet is used with a stylus to produce freehand drawings. The images 
produced can then be stored in a file on a computer. 

Uses 

• Used to produce drawings, computer graphics, etc. 

• In countries where the written language uses complex characters (for 
example, China and Japan) graphics tablets are used as a form of input as it is 
faster than typing in the characters with a keyboard. 

• Used in computer-aided design (CAD) work. 



Advantages 

• It is possible to modify drawings before they are input. 

• They offer a very accurate method of drawing (better than using a mouse or 
tracker ball). 

• They can record levels of pressure, unlike other point-and-click devices. 
Disadvantages 

• They are more expensive than other pointing devices (such as a mouse). 

• It takes longer to produce a drawing using this equipment than doing it with 
pen and paper. 

• Menus are often not very user-friendly. 

• Larger drawings (such as A4) are expensive to produce. 

• The touch screens are damaged easily. 

2.1.11 Webcams 

Webcams are sunilar to digital video cameras; however, they are connected direcdv 
to die computer (through a USB port) and they don’t have a memory. Whatever 
information die webcam picks up is uansmitted direcdy to die computer. Many 
computer systems now have webcams built in to their monitors as standard. 

Uses 

• Many people use webcams as a more personal way of having a conversation 
while chatting online. 

• They are used to enable video conferencing to take place. 

Advantages 

• They can be left on constantly, only being activated as required; this means 
it is possible to have an immediate face-to-face video chat much like instant 
messageing with images. 

• They allow people to keep in contact with each other without the need to 
travel (very useful for elderly or disabled people). 

Disadvantages 

• They have very limited features and are often of poor quality. 

• They need to be connected to the computer (although diis is less of an issue 
widi laptop computers when the webcam is usually built in to die monitor lid). 
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2.1.12 Light pens 

Light pens are used with computers as an input device. They contain sensors that 
send signals to a computer whenever light changes are detected. The devices only 
work with CRT monitors (see output devices section) as they rely on the screen 
image being built up row by row by an electron beam. The screen is refreshed 
50 times every second - because of this, die computer is able to determine the 
pen’s position by noting exactly when the device detected the electron beam 
passing its tip. Systems to allow light pens to operate with LCD monitors are still 
at the development stage. 



Uses 


• Selecting objects on CRT screens. 

• Drawing on screen (for example, with CAD packages). 


Advantages 

• Greater accuracy than touch screens. 

• Small (can be used where space is an issue). 

• Easy-to-use technology. 


Disadvantages 

• Problems with lag when drawing on screen. 

• Only works with CRT monitors (at the moment). 

• Not that accurate when drawing. 

• Rather dated technology. 


2.2 Direct data entry (DDE) devices 

2.2.1 Devices for reading information from cards 
Magnetic stripe readers 

These are used to read information on the magnetic stripe found on, for example, 
the back of a credit or debit card. 

The stripe contains useful information, for example: account number, sort code, 
expiry date and start date. 

Uses 

• On credit/debit cards for use at ATMs or EFTPOS (electronic funds transfer 
at point of sale) terminals. 

• Security devices to allow entry to buildings, hotel rooms, etc. 

Advantages 

• Fast data entry compared with keying in with a keyboard or keypad. 

• Error free (since no typing is involved). 

• Secure (information not in human readable form and, since there is no 
typing, removes the risk of somebody observing your key strokes). 

• Prevents access to restricted/secure areas. 

• Not affected by oil, water, moisture etc. 

• No moving parts - so physically very r robust. 




Magnetic stripe 
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Disadvantages 


• If the magnetic stripe gets damaged (for example, due to exposure to a 
strong magnetic field) the data is lost. 

• Doesn’t work at a distance (card needs to be in close contact with the reader). 

• Since die information is not human readable, this can be a disadvantage in 
some applications. 

Contactless card readers 

Contactless debit or credit cards allow customers to pay for items worth up to 
$25 without entering dieir PIN. All contactless cards have a small chip that emits 
radio waves embedded in them. The card is held within a lew centimetres of the 
payment terminal to pay for an item; the terminal picks up the signal from the 
chip and allows the transaction to be processed. 

The steps taken are: 



1 Customers look out for the contactless symbol on the payment terminal. 

2 The shop assistant enters the amount for payment. 

3 The card reader informs the customer to present their contactless card. 

4 The customer holds their card in front of the card reader. 

5 The terminal display will indicate that the card has been read. 



Advantages 

• Faster transaction (typical transaction takes 15 seconds as opposed to 
30 seconds using a magnetic stripe reader). 

• The system uses 128-bit encryption to protect data. 

• Customers do not have to worry about typing errors (such as incorrectly 
typing in a PIN). 

• Retailers no longer have access to the customer’s credit/debit card information. 

• The chip in the contacdess credit card responds to the payment terminal 
reader with a unique number used for that transaction only; it does not simply 
transmit the consumer’s account number; this number is also encrypted. 


Disadvantages 


• They are more expensive than normal credit/debit cards. 

• A thief with a suitable reader could monitor your contactless card transaction 
while standing at the counter with you, or just behind you (the third point 
above reduces this risk considerably however: because you don’t have to type 
in a PIN, somebody standing behind you couldn’t steal your PIN and use it). 

• Can take money twice if the customer uses it as a chip and PIN card (one is 
contactless and the other is chip and PIN). 

• Transactions are usually limited to a small maximum value (e.g. $25). 

• Transactions have been carried out without the card holder being aware of 
this while they w'ere just standing in die payment queue. 

Chip and PIN readers 

Chip and PIN readers are similar to smart card readers but are used at EFTPOS 
terminals. The device has a slot into which the card is placed and the chip is read; 
the PIN is entered using the keypad. The reader also has a small screen which 
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gives instructions to the operator. They are similar to the contactless system, 
except for two points: 

• the customer has to key in their PIN to make a transaction 

• the cards do not make use of RF technology. 

Uses 

• Where payments are made using cards (restaurants, supermarkets, travel 
agents, etc.). 

Advantages 

• More secure system (PIN typed in must match up with PIN stored on chip). 

• More robust system than magnetic stripe cards. 

Disadvantages 

• Fraud - need to be careful to ensure PIN isn’t read by somebody else while 
typing it in. 


2.2.2 Radio frequency identification (RFID) readers 

This technology has already been mentioned in the description of contactless 
credit/debit card transactions. 

Radio frequency identification (RFID) readers use radio waves to read 
and capture information stored on a tag. The tag can be read from a distance 
of several metres, which is one of its advantages over the barcode 
system. The RFID tag is made up of two components: 


RFID tag 


• a microchip that stores and processes information 

• an antenna that is used to receive and transmit data/information. 

The tags can be passive or battery powered. Passive tags use the 
reader’s radio wave energy to relay die information; battery- 
powered tags use a small embedded battery to power die RFID. 

Uses 



Figure 2.3 Radio frequency identification readers (RFIDs) 


• Livestock tracking (so that the whereabouts of each animal on a farm is 
known; it also identifies which farm owns the animal). 

• Retail (it is similar to barcodes but doesn’t require any scanning; details, such 
as price, can be stored on die tag and then automatically read at a checkout 

- a big advantage is that several tags can be read at the same time, thus 
speeding up the checkout process). 

• Admission passes (for example, in dienie parks RFID cards eliminate the need 
to scan or swipe people before 'rides’, reducing die waiting time; it also allows 
the tracking of people in the dieme park and certain information, such as height 
or age, can be stored to prevent entry to certain rides on safety grounds). 

• Libraries (books can be tracked in and out automatically by readers at the 
library entrance; no need to scan barcodes or magnetic stripe cards, making 
the process quicker and more accurate). 
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Advantages 

• No line-of-sight contact is necessary; the tags can be read from a distance. 

• It is a very robust and reliable technology. 

• Very fast read rate (typically < 100 milliseconds to respond). 

• Bidirectional data transfer (that is, it allows read and write operations to 
take place). 

• Bulk detection is possible (i.e., detect several RFID tags at the same time). 
Disadvantages 

• Tag collision (this is when the signals from two or more tags overlap, 
interfering with each other). 

• Because RFID uses radio waves, they are relatively easy' to jam or interrupt. 

• It is relatively easy to hack into the data/signal transmitted by the tag. 

• RFID is more expensive than a comparable barcode system. 

2.2.3 Magnetic ink character recognition/reader (MICR) 

Magnetic ink character recognition (MICR) is a system that can read 
characters printed in a special ink (containing iron particles). Only certain 
characters written in a standard font can be read. 

The system is now used primarily for reading the characters at the bottom of a 
bank cheque. 

These characters are converted into a form that the computer can understand 
and then stored in a computer file. 

Uses 

• They are primarily used to process cheques in banking operations. When a 
cheque is presented its value is first printed on die cheque in the special ink. 

The cheques are dien all gathered together (eidier at the end of die day or 
after some specified period) and dien read using a batch processing method. 

Advantages 

• Offer greater security than OCR since the printed characters cannot be altered . 

• There is no manual input, so errors are reduced. 

• The magnetic ink characters can still be read even if somebody writes over 
them (for example, a signature). 

Disadvantages 

• Only certain characters can be read and die number of different characters is 
very' limited. 

• More expensive than other methods used in direct data entry. 

2.2.4 Optical mark recognition/reader (OMR) 

Opt foil mark recognition (OMR) is a device diat can read marks written in 
pen or pencil. The places where die pen or pencil marks can be made are clearly 
shown in the image on the right (in this example, the numerical lozenge is 
shaded in each response using a pen). The position of the mark is stored in the 
computer’s memory after being read by the OMR device. 
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Uses 

• Used to read questionnaires, multiple-choice examination papers and many 
other types of form where responses are registered in the form of lines or 
shaded areas. 

Advantages 

• Very fast way of inputting the results of a survey, etc. The documents are fed 
in automatically and there is no user input. 

• Since there is no typing, they are more accurate than keying in the data. 

• They are more accurate titan OCR methods. 

Disadvantages 

• The forms need to be carefully designed to make sure that the marks/shading 
are correcdy positioned to gather accurate information. 

• There can be problems if the forms haven’t been filled in correctly; 
sometimes they have to be checked manually before being read, which is 
both time consuming and expensive. 

2.2.5 Optical character recognition/reader (OCR) 

Optical character recognition (OCR) is the name given to software that takes 
scanned text and converts it into a computer-readable form. The text can then be 
used in various application packages such as word processors, desktop publishing 
and presentation software. 

Uses 

• One of the most recent uses is the processing of passports and identity' cards. 
Advantages 

• It is a much faster data-entrv system than manually keying in data. 

• Since no manual data entry, the number of errors is also reduced. 

Disadvantages 

• The system still has difficulty' reading handwriting. 

• Still not a very accurate technique. 

Comparison of OCR and OMR 

A company has decided to produce a questionnaire to gain information from 
customers. What features of OCR or OMR need to be considered when 
designing the data capture form? This comparison is needed before the form 
is designed and the appropriate input method chosen. The following table 
summarises the features of both methods. 
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Table 2.2 Comparison of OCR and OMR 


OCR 

OMR 

Because this method reads handwriting,, it is possible for 
customers to extend their answers to questions 

Since this involves shading in lozenges to answer set 
questions, the information obtained is limited to the 
choices offered in each question 

This method can read handwriting - but poor handwriting 
may cause reading errors 

OMR relies on simply detecting where marks have been 
made on a page; the position of the marks is compared to 
a template stored in memory 

OCR is used for converting printed documents to an 
editable electronic format 

OMR simply reads the position of marks, so it is ideal for 
multiple-choice exam papers 

OCR requires a complex recognition system 

This method requires complex (and expensive) forms to be 
completed; but the recognition system is simpler than OCR 

Fewer J how to fill in' instructions are needed for forms 
designed to be completed and then read by OCR 

While this method requires more J howto fill in' 
instructions, it is easier and faster for customers to 
complete OMR forms than to complete OCR forms 

While OCR is more accurate than data entered into a 
computer by keyboard, there are still problems recognising 
all types of handwriting, leading to inaccuracies 

OMR is essentially a more accurate method for reading 
data than OCR 


2.2.6 Barcode readers 

Barcode readers are used to read information in the form of a barcode. 

The readers are usually in the form of a barcode scanner and are often built 
into POS terminals in supermarkets. Hand-held scanners or wands (as shown 
in the photograph) are also very common for reading barcodes if portability is 
required (for example, if the barcodes are on large or fixed objects). 



Uses 

• Used in supermarkets and other shops where the goods are marked with a 
barcode; the barcodes are used to give information about the product which 
enables automatic stock control, itemised billing, etc. to take place. 

• Used in libraries to keep track of books on loan. 

• Used as a safety function in many companies to ensure that electrical 
equipment is checked on a regular basis (barcodes are placed on an item to 
identify it and a database holds all the information related to that barcode so 
it is possible to interrogate the system as part of a safety audit). 

Advantages 

• Much fester than keying in data manually and fewer mistakes will be made. 

• If used as a way of recording data, they can improve safety. 

• They allow automatic stock control. 

• They are a tried and trusted technology. 

Disadvantages 

• Relatively expensive system to administer. 

• Not foolproof (barcodes can be swapped around on items). 

• Can be more easily damaged than RFID tags or magnetic strips. 
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Quick response (QR) codes 

Another type of barcode is the quick response (QR) code. This is made up of a 
matrix of filled in dark squares on a light background. For example, the following 
QRcode contains the message: ‘Cambridge IGCSE ICT textbook Chapter 2’. 
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To make a comparison, normal barcodes (as described on page 34) can hold 
up to 30 digits; QR codes can hold over 7000 digits. This obviously gives greater 
scope for the storage of information. 

As modern smartphones allow internet access on the move, QR codes can be 
scanned anywhere. This allows advertising of products on trains, buses, shopping 
malls and many other places. Using die built-in camera facility' on modern 
phones, and by downloading the appropriate application (or App), it is possible 
to read die QRcode. The code may contain a website link or some form of 
advertising; for example, die following QR code contains a telephone number 
and an advertisement for free pizzas if ordered today. On scanning the QR code, 
the phone number and advertisement will appear on the mobile phone’s screen. 

Advantages 

• There is no need for the user to actually w'rite down or key in a w'ebsite 
address; this is done automatically by' scanning the QR code. 

• QR codes can store website addresses/URLs that appear in magazines, trains, 
buses or even business cards, providing a very' effective method of advertising. 

2.3 Output devices and their uses 

As the name suggests, these are hardware devices that allow' data to be output from 
a computer. Some devices hold the data temporarily (such as in a printer buffer/ 
memory) whereas others produce permanent output in the form of a hard copy 
(such as a printer producing output on paper). There is a third type of output 
device that is used to control processes in conjunction with sensor input devices. 

2.3.1 Monitors 
CRT monitors 

Cathode ray tube (CRT) monitors are the least expensive type of monitor, 
although they are becojning increasingly rare as TFT monitors are now taking 
over. They come in various sizes and make use of an electron gun firing against a 
phosphor screen. The picture is made up of tiny dots that are coloured red, green 
or blue - the intensity' of each coloured dot makes up the vast range of colours 
interpreted by the eye. 

Uses 

• They were used as die primary output device for computers so die user can 
see immediately what they are typing in. 

• They are used with light pens, for example, to allow' designs to be created on 
screen. 

Advantages 

• The angle of viewing is still better than with most TFT monitors. 

• They work with light pens in CAD/CAM applications. 

Disadvantages 

• They tend to be rather heavy and present a safety' hazard if not supported properly. 

• They run very hot and can cause fires if left unattended (especially as they get 
older). 
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• They consume considerably more power than modern TFT monitors. 

• They can flicker, which can lead to headaches and eyesight problems with 
prolonged use. 


Thin film transistor (TFT) monitors 

Thin film transistor (TFT) monitors are taking over from CRT monitors as 
the main output device. One of the reasons for the rapid development oflaptop 
computers can be attributed to the advancements made in TFT technology. The 
screen is made up of thousands of tiny pixels, which are made up of transistors 
controlled by a microprocessor. Eacli pixel has three transistors that are coloured 
red, green or blue - the intensity of each governs the effective colour of the pixel 
seen by the eye. 

Uses 

• They are used as the primary output device for computers so the user can see 
immediately what they are typing in. 

• They are an integral part oflaptop computers. 

Advantages 

• They are lightweight and don’t pose the same risks as CRT monitors. 

• They produce less glare than CRT monitors and also emit less radiation. 

• They consume much less power and don’t generate as much heat as a CRT 
monitor. 



Disadvantages 

• The angle of viewing a TFT is fairly critical otherwise the image isn’t very 
clear (for example, if several people are looking at a screen at the same time). 

• Definition is sometimes not as good as a CRT monitor. 


LCD and LED monitors 

The days of CRT monitors are almost gone. These days, most monitors and 
television sets are made using liquid crystal display/diode (LCD) technology 7 . 
These are simply a development of the TFT monitors described above. 

The front layer of the monitor is made up ofliquid crystal diodes; these 
tiny diodes are grouped together in threes or fours, which are known as pixels 
(picture elements). The three colours that are grouped together use red, green 
and blue diodes. Those systems that use groups of four include a yellow diode - 
this is said to make the colours more vivid. 

Because LCD doesn’t emit any light, some form of backlit technology needs to 
be used. Modern LCD monitors are backlit using light emitting diode (LED) 
technology 7 . This gives die image better contrast and brightness. Before die use 
of LEDs, LCD monitors used cold cathode fluorescent lamp (CCEL) as the 
backlighting method. 

Essentially 7 , CCFL uses two fluorescent tubes behind the LCD screen, which 
supplies the light source. When LEDs are used, a matrix of tiny LEDs is used 
behind the LCD screen. LEDs have become increasingly more popular due to 
a number of advantages over older CCFL technology: 

• LEDs reach their maximum brightness almost immediately (there is no need 
to ‘warm up’ before reaching full efficiency) 





2.3 Output devices and their uses 


• LEDs give a whiter light, which sharpens the image and makes die colours 
appear more vivid; CCFL had a slightly yellowish tint 

• LEDs produce a brighter light, which improves the colour definition 

• monitors using LED technology are much thinner than monitors using 
CCFL technology 

• LEDs last almost indefinitely; this makes the technology more reliable and 
makes for a more consistent product 

• LEDs consume very little power, which means diey produce less heat as well 
as using less energy. 


What of the future? 


Future LED technology will make use of organic light emitting diodes (OLEDs). 
These use organic materials (made up of carbon compounds) to create semi¬ 
conductors that are very flexible. 

Organic films are sandwiched between two charged electrodes (one is a metallic 
cathode and the odier a glass anode). When an electric field is applied to the 
electrodes they give off light. This means that no form of backlighting is required, 
which allows for very thin screens. It also means that there is no longer a need to 
use LCD technology, since OLED is a self-contained system. 

As can be seen in the photo, OLEDs allow screens to be curved, which ensures 
a good picture from any angle. 

But the important aspect of the technology is how thin this makes the 
screen. It will be possible, using OLED technology, to bend screens to any 
shape. If this is adopted by mobile phone manufacturers, it will be possible 
to develop phones that can wrap around your wrist - much like a watch strap 
(see smartwatches earlier). 

Imagine screens so thin that they can be folded up and placed in your pocket 
until they are needed. Or how about using folding OLED display's attached to 
fabrics creating ‘smart’ clothing (this could be used on outdoor survival clothing 
where an integrated circuit, mobile phone, GPS receiver and OLED display' could 
all be sewn into the clothing)? 

Science fiction becomes science fact-y'et again. 

Advantages of using OLED compared to existing LED and LCD monitors/ 
screens: 



• the plastic, organic lay r ers of an OLED are thinner, lighter and more flexible 
than the crystal structures used in LEDs or LCDs 

• the light-emitting layers of an OLED are lighter; OLED lay r ers can be made 
from plastic rather than the glass as used in LED and LCD screens 

• OLEDs give a brighter light than LEDs 

• OLEDs do not require backlighting like LCD screens - OLEDs generate 
their own light 

• since OLEDs require no backlighting, they use much less pow'er than LCD 
screens (most of the LCD power is used to do the backlighting); this is very 
important in battery-operated devices such as mobile phones 

• since OLEDs are essentially plastics, they can be made into large, thin sheets 
(this means they could be used on large advertising boards in airports, 
subways, and so on) 

• OLEDs have a very large field of view, about 170 degrees, which makes them 
ideal for use in television sets and for advertising screens. 
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r Exercise 2c ^ 

Carry out some research into OLED technology (there are numerous internet sites to help you) 
and answer the following questions: 

1 Why are inkjet printers helping to keep down the cost of OLED screens? 

2 How are different colours generated using OLED technology? 

3 How is the brightness of the display controlled? 

! OLEDs refresh 1000 times faster than LCDs; why would this be an advantage? Where could 
it be used to great effect? 

___ ✓ 


LCD/LED screens are used on many hand-held devices, such as mobile phones, 
tablets and game consoles. The technology behind such screens was discussed at 
length in Chapter 1. 

Modern LCD screens are very thin and very lightweight, and are very 
responsive to touch. Obviously, the new technologies described above will change 
the way we use these hand-held devices in the very near future. 


2.3.2 Multimedia projectors 

Multimedia projectors receive signals that can be either analogue or digital 
(although most modern projectors only work with digital inputs). The signal 
source is usually front a computer, television or DVD player. The image from 
the source is magnified and projected on to a large screen. The devices usually 
work with a remote control but also use virtual mouse technology, which actually 
becomes a cordless TC mouse with the same features as a mouse. It is then 
possible to direct the computer presentation without being tied to the computer. 
Another feature of the virtual mouse is the laser pointer. Most multimedia 
projectors take input from various types of video format. 

Uses 



• Training presentations (to allow die whole audience to see the images from a 
computer). 

• Advertising presentations (large images showing product features, for 
example a new car, can be shown at exhibitions, shopping malls, etc.). 

• Home cinema systems (projecting the images from a DVD or television). 


Advantages 

• Enables many people to see a presentation rather than crowding round a 
small computer screen. 

• Avoids the need for several networked computers (for example, when looking 
at a video clip on an internet site - everybody can see the video on the large 
screen rather than logging on to a number of computers). 

Disadvantages 

• Images can sometimes be fuzzy. 

• Expensive to buy from the outset. 

• Setting up projectors can be a little difficult. 
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2.3.3 Printers 
Laser printers 

Laser printers produce very high-quality hard-copy output. The print rate per 
page is very quick if a large number of pages are being printed. They rely on large 
buffer memories where the data for the whole document is stored before the 
pages can be printed out. 

Lises 



• They are used where low noise is required (for example, in an office). 

• If fast, high-quality, high-volume printing is required then laser printers are 
the best option. 


Advantages 

• Printing is fast (unless only a few pages are to be printed, in which case they 
are little faster than inkjet printers). 

• They can handle very large print jobs. 

• The quality is consistently high. 

• Toner cartridges last for a long time (and the printers can sometimes be a 
cost effective option, particularly if colour outputs are not required). 

Disadvantages 

• Only really fast if several copies are being made. 

• Colour laser printers tend to be expensive to run (four colour/black cartridges 
are needed, as well as diffuser kits, which are expensive to purchase). 

• They produce ozone and volatile organic compounds because of their 
method of printing and type of toner/ink used (diese have been linked to 
health hazards in the office). 


Inkjet printers 


Inkjet printers are used to produce good quality hard copies. Unlike laser printers, 
inkjet printers don’t have large buffers, dierefcre printing is done a bit at a time. 
This is why printing is sometimes paused since the whole page can’t be stored in 
the buffer and it has to wait for die computer to send more data. 

Uses 

• Used where low output volumes are required (high-volume jobs are difficult 
to do since die ink cartridges tend to be used up very quickly). 

• If high-quality printing is required for single pages (or only a small print job) 
then these printers are ideal; for example, they are very good at producing 
photo-quality printouts. 

• 3-D inkjet printers are now being used in industry to produce prototypes 
(see page 40). 



Advantages 

• High-quality output. 

• Cheaper to buy than laser printers. 

• Very lightweight and have a small footprint. 

• Don’t produce ozone and volatile organic compounds, unlike laser printers. 
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Disadvantages 

• Slow output if several copies needed (little buffer capacity to store the pages). 

• Can’t do large print jobs (ink cartridges run out too quickly). 

• Printing can ‘smudge’ if user is not careful. 

• Can be expensive if used a lot (original ink cartridges are expensive to buy). 


Dot matrix printers 


Dot matrix printers are a type of impact printer where a print head (made up of 
a matrix of pins) presses against an inked ribbon. They tend to be slow, noisy and 
the output is not that good. They are still useful, however, where multi-part or 
continuous stationery is being used. 

Uses 

• They can be used in noisy environments (for example, garage workshops) and 
in applications where print quality' is not diat important. 

• They are used in applications where multi-part stationery' or the fact that they 
are an impact printer is of value (for example, producing wage slips). 



Advantages 

• They can be used in environments that would be a problem to laser or inkjet 
printers (for example, dusty/dirty or moist atmospheres). 

• Carbon copies or multi-part outputs can be produced. 

• Very cheap to run and maintain. 

• Easy' to use if continuous stationery is required (for example, long print jobs 
such as wages slips). 

Disadvantages 

• Very noisy - not good in an office environment. 

• Actually cost more than an inkjet printer to buy initially'. 

• Very slow, poor-quality printing. 


3-D printers 

3-D printers are primarily used in computer-aided design (CAD) applications. 
They are primarily based on inkjet and laser printer technology and can produce 
solid objects that actually work. The solid object is built up layer by layer using 
materials such as powdered resin, powdered metal, paper or ceramic. 

The alloy wheel shown here was made using an industrial 3-D printer. It was 
made from many lay r ers of powered metal (0.1mm thick) using a technology 
known as binder 3-D printing. Other examples are discussed below. 

The following information describes some of the features of 3-D printing: 



• Various ty'pes of 3-D printers exist; they range from the size of a microwave 
oven up to the size of a small car. 

• 3-D printers use additive manufacturing (i.e., the object is built up lay'er by 
lay r er); this is in sharp contrast to the more traditional method of subtractive 
manufacturing (i.e., the removal of material to make an object). For example, 
making a statue using a 3-D printer would involve building it up layer by 
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layer using powdered stone until the final object was formed. The subtractive 
method would involve carving die statue out of solid stone (that is, removing 
the stone not required) until die final item was produced. Similarly, CNC 
(computer controlled machine - a type of lathe) removes metal to form an 
object; 3-D printing would produce die same item by building up die object 
front layers of powdered metal. 

• Direct 3-D printing uses inkjet technology; a print 
head can move left to right as in a normal printer. 

However, the print head can also move up and 
down to build up the layers of an object - each layer 
being less dian a tenth of a millimetre (< 0.1 mm). 

• Binder 3-D printing is similar to direct 3-D printing 
but diis method uses two passes for each of the 
layers: the first pass sprays dry powder then, on the 
second pass, a binder (a type of glue) is sprayed to 
form a solid layer. 

• Newer technologies are using lasers and UV light 
to harden liquid polymers; this further increases the 
diversity of products that can be made. 

The steps in the process of producing an object using 
3-D printers is summarised in Figure 2.4. 

3-D printing is regarded as being possibly die 
nest ‘industrial revolution’ since it will change die 
manufacturing mediods in many industries. The following 
list is just a glimpse into what we know can be made using 
diese printers; in die years that follow, diis list will probably 
fill an entire book: 



Figure 2.4 Creating a solid object using 3-D printers 


• prosthetic limbs can be made to fit exactly on to the injured body part 

• making items to allow precision reconstructive surgery (for example, facial 
reconstruction following an accident); the parts made by diis technique are more 
precise in their design as diet' can be nude from exact scanning of die skull 

• in aerospace, manufacturers are looking at making wings and other aeroplane 
parts using 3-D technology; the bonus will be lightweight, precision parts 

• fashion and art - 3-D printing allows new creative ideas to be developed 

• making parts for items no longer in production, for example, parts for a 
vintage car. 

These are just a few' of die exciting applications that make use of this new 
technology. 


Exercise 2d 

Use the internet to research some new and innovative 3-D printing applications. 


Advantages 

♦ The manufacturing of items has become much easier dian ever before. It is 
now r dieoretically possible to manufacture any product a user wants using only 
a 3-D printer. This has led the way for customised products, as it allows a user 
to create dieir own designs in 3-D and have diem printed in solid form. 
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• Because 3-D printers can manufacture items relatively quickly, it allows rapid 
prototyping. This means that it will take a really short length of time for 
designs to be converted into working prototypes. 

• Even though the cost of 3-D printing is very high, it is still less when 
compared to labour costs and odier costs involved in manufacturing 
a product in the more conventional way. The fact that die cost of 
manufacturing using 3-D printers is the same for both small-scale and mass 
production is also a very useh.il benefit. 

• Medical benefits are emerging, such as producing artificial organs, prosthetics 
and precision-made items for reconstructive surgery. 

• Parts for machinery that are no longer made could now be manufactured 
using 3-D printers. A car made in die 1930s, for example, will no longer 
have parts available off-the-shelf. By scanning the broken part (using a 3-D 
scanner), or by obtaining its blueprint, it will be possible to simply email the 
file to a company and have the part made on an industrial 3-D printer. This 
clearly has many benefits in a number of applications. 

Disadvantages 

• The biggest possible drawback of 3-D printers is die potential to make coimterfeit 
items or items that infringe others’ copyright. 3-D printing technology' essentially 
turns every owner of one of these printers into a potential manufacturer. Thus, it 
could become very difficult to trace the source of fake items; copyright holders 
would also have great difficulty in protecting their rights. 

• All new 7 technologies in the hands of the wrong people can lead to 
dangerous or illegal activities. With the possibility of creating almost 
anything with a 3-D printer, this technology could be used to manufacture 
dangerous items by almost anyone. 

• There is the potential for job losses if this technology takes over from some 
types of manufacturing. Of course, this could also be seen as a benefit by some 
companies as it could lead to lower manufacturing costs for certain items. 

2.3.4 Speakers 

(Loud) speakers can be connected directly to a computer or are built into the 
monitor or casing (as in a laptop computer). Digital data from die computer is 
converted into analogue form (using a digital to analogue converter - DAC) and 
the signal amplified through the speakers. A sound card interface is needed in the 
computer to 4 drive’ the speakers. 

Uses 

• Output sound from multimedia presentations. 

• Tlay downloaded sound files. 

• Audio output of text on the screen (together with speech-generation 
software) helps users with disabilities. 









w 


© 



2.3 Output devices and their uses 


2.3.5 Control applications 
Actuators 

Actuators are transducers* and are used to take signals from a computer and 
convert them into some form of motion, for example operating motors, pumps, 
switches and valves. 

As part of the control process, digital signals are sent from the computer to an 
actuator to operate a device - usually conversion of the digital signal to analogue 
is required first (using a DAC). 

transducers are devices that change variations in a physical quantity (such as pressure or rotation) into an 
electrical signal or vice versa. 


Motors 

The motor is turned on or off by the actuator. 

Uses 

• Used in automatic washing machines (to make the drum rotate), cookers 
(to switch on fans), water pumps in central heating systems, and in automatic 
glasshouses to open windows and switch on fans. 

• Control of robot arms in industry. 

• In computers to control fans, disk drives and DVD drives. 



Buzzers 

The buzzers are switched on or off by the actuator. 

Uses 

• Used in cookers and microwave ovens to tell the operator when the cooking 
process is complete. 

♦ Used in burglar alarm systems to warn of intruders. 



Lights 

The actuator is connected to the switch that turns the lights on or off. 
Uses 

• Security lights. 

• In glasshouses to control the lighting conditions. 



Heaters 

Actuators are connected to switches that turn the heater on or off. 
Uses 

• Automatic washing machines to heat up the water if necessary. 

• Automatically control the temperature in an oven or hot plate. 

• Control the heating in a central heating system. 

• Temperature control in an automatic glasshouse. 
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\n this chapter you will learn about 

• backing storage 

• why back up data? 

• types of access used by secondary storage devices 

• types of internal and external secondary storage devices: 

* magnetic 

* opticat 

* solid state. 


3.1 Backing up of data 

This chapter covers many forms of secondary storage and compares the 
advantages and disadvantages of each type. In Chapter 1 you learnt about the 
primary memory, known as RAM and ROM. We will consider a number of 
storage devices later but first it is important to consider why we need to back up 
data using these devices and also how data is accessed. 

3.1.1 What is backing up of data? 

Backing up refers to die copying of files/data to a different medium (disk, tape, 
flash drive, etc.) in case of a problem witli the main secondary storage device. 
Backing up files and data on a regular basis is seen as good computing practice 
and many computer systems can be set to back up files automatically on a regular 
basis. An example would be die use of magnetic tapes to back up internet servers 
on a regular basis, or cloud storage companies using magnetic tape or hard disk 
drives to back up clients’ data on a regular basis. 

The backups are often stored in a different place to the main storage. This is 
in case of fire or some other situation that could lead to irretrievable loss of key 
data/files. 

3.1.2 Why back up data? 

There are various reasons why backups are made. Some of the more common 
reasons are considered below. 

• To safegauard against loss of data due to the failure of the original secondary 
storage device; this could be due to hardware failure (e.g. head crash on a 
hard drive unit), problems caused by files being overwritten accidentally 

(or otherwise) or possible corruption of files (for example, caused by power 
surges). 

• To safeguard against damage caused by hackers. This may not be their 
intention (they may only want to gain access to the information for other 
purposes, for example to find personal information such as bank account 
details). However, the very act of hacking in to files could cause problems 
such as corruption or data loss. 

• Backups are also made in case the files need to be used elsewhere; this 
protects tiie originals against possible corruption or loss. 

• Backups don’t necessarily guard against the effect of a virus. The virus could 
attach itself to the files, which could mean that the backups are also affected. 
If the computer was ‘cleaned’ of the virus and then the backup files reloaded, 
there is a real risk that the virus could infect the computer system again. The 
best protection is not to get a virus in the first place. 
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3.2 Types of access 

A number of secondary storage devices are discussed in Section 3.3. The way data 
is stored and read by each of these devices is very different, however. 

This section briefly describes the two main methods of accessing data. It is 
important to understand three new terms here: 

• held 

• record 

• hie. 

Suppose we are storing data about 20 cars in a car showroom. Data about each 
car - such as its colour, engine size, type of fuel, number of doors and whether 
it’s new or used - are stored in an allocated space known as a field. All of the data 
about car 1, for example, is known as the record tor that car. Putting all die data 
together for all 20 cars produces a file like this. 


record 1 
record 2 
record 3 


record 20 

Figure 3.1 Data for 20 cars in a showroom 


field 1 

field 2 

field 3 

field 4 

field 5 

field 6 

car 1 

red 

1.5 litres 

petrol 

3 doors 

new 

car 2 

blue 

1,3 litres 

petrol 

5 doors 

used 

car 3 

green 

2.2 litres 

diesel 

5 doors 

used 







car 20 

white 

1.6 litres 

petrol 

2 doors 

new 


3.2.1 Serial access 

When using serial access it is necessary to start at the 
beginning of die hie and then access each record in turn until 
the required record is found. In die example above, to find 
the record for car 15, it is necessary to first read all of die 
preceding records (diat is, 1 to 14) until the required record 
is located. 

It is primarily used on magnetic tape systems and is essentially 
a very slow form of data access. It is used in applications 
where speed of access, or where the order in which the data is 
accessed, isn’t important (for example in utility billing, clearing 
bank cheques or producing pay slips). 

When die original magnetic tape (called die master file) 
needs updating, an additional tape (called a transaction file) 
is required. The transaction hie contains all the new data to allow the master file 
to be updated (although the transaction hie is very often another tape, the new 
data could in fact be stored on a different medium). The updated tape is referred 
to as die new master file. When using tapes, it is essential that the records on both 
master hie and transaction hie are sorted in the same order (for example, sorted by 
customer number if it is a billing application - the field used to sort the records is 
often referred to as a key field). 

This is an example of how a master tile (MF) can be updated using a 
Transaction File (TF). The scenario here is a book shop that sells books. All of 
the books held in stock are stored on die MF in ISBN order - die ISBN acts as 
the key held for each record (each different book title will have its own record 
made up of the ISBN, title of book, author, genre, cost price and selling price). 
All die changes during die day will be stored on the TF - if a book sells, if new 
books come in, if a book is out of print, and so on. At the end of each day, the 
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MF is updated using the new data stored on the TF. The basic steps in the update 
process are shown below: 

• at the end of die day, the TF is sorted in the same order as the MF (diis will 

be done using the ISBN which is known here as the key field) 

• a new master file (NMF) is created to store die updated records of die books 

in the shop 

• the first record in the TF is then read and the first record in the MF is also read 

* die two records are compared with each other 

* if die key field on die MF < die key field on die TF, then no transactions 
took place and the MF record is written to the NMF; a new MF record is 
now read 

* if the key field on the MF = die key field on die TF, then a transaction took 
place and the new record from the TF is written to the NMF; die next 
record from both the MF and TF are now read 

* if the transaction file indicates a deletion then die record is simply not 
written to the NMF and a new record from each file is read 

* if die key field on die MF is greater than die key field on die TF, then the 
record doesn’t yet exist and a new record is created on die NMF and the 
record is written from die TF to the NMF; a new TF record is now read 

• the process is repeated until the end of the MF 

• finally, any remaining records on the TF are written to the NMF. 


Example 

The Master File (MF) contains die following records with key fields shown: 

1 2 3 4 6 8 9 

The Transaction File (TF) contains the following records with key fields shown: 


2 


4 






The first record from each file is read. The key fields both match, so die record with key field 1 is written from 
the TF to die new master file (NMF): 


The second record is dien read from the MF and TF; again the keys are equal so the record on TF with key 
field 2 is now written to the NMF: 


1 . . 

The third record is then read from the MF and TF; this time the key fields are different (3 and 4). The MF 
key < the TF key, so the MF record with key 3 is now written to the NMF: 


The next record from die MF is read. This time they are both 4 so the record on die TF is written to the NMF: 

^ I T I I I ~~l 

The next records form both MF and TF are read (6 and 5). The MF key is greater than the TF key, so a new 
record is created widi key field 5. The new record is written to the NMF from die TF: 

) 2 3 4 S 


0 
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The next record on the TF is read. Again they are different (6 and 7). The MF key < TF key, so the MF 
record with key 6 is now written to the NMF: 


1 

2 3 

4 5 

^ • 1 



This 

process continues until all the records have been checked ai 

1 

2 3 

4 5 

6 7 8 

9 10 



Exercise 3a 

Continue the above exercise for the remainder of records to see if you arrive at the above NMF. 
What would happen if two of the records on the TF (with key fields of 4 and 8) needed deletion 
to be carried out? What would be the final NMF? 


3.2.2 Direct access 

Direct access is used with magnetic disks, optical media and solid state media. 
The computer uses the key 7 field to calculate where data should be stored . It is 
then able to access the data directly from the calculated position. Consequently, 
access is much faster than with serial access. When updating files using direct 
access, the old records/data are simply written over by the new records/data. It is 
not necessary to sort records into any specific order first. 

It is used in applications where data access speed is vital (for example, in real¬ 
time operations such as controlling a chemical plant or online systems such as 
booking air tickets or automatic stock control). 

3.3 Secondary storage media 

Dating right back to the advent of the personal computer, all systems have come 
equipped with some form of secondary storage. When a user loads data into a 
computer, the information is stored temporarily in the RAM - if the computer 
was turned off, this data would be lost. Secondary storage devices ensure that 
data is stored permanently so that it can be used again at a later date. This section 
will consider the various types of secondary storage and the media used. 

Throughout the chapter, you will notice that the term byte is used to measure 
the size of memory or storage. Typically, storage sizes or file sizes are measured 
in kilobytes (kB), megabytes (MB), gigabytes (GB) and terabytes (TB) as shown 
in Table 3.1. 

Table 3.1 File sizes 


Storage size 

Number of bytes 

Number of bytes as power of 10 

1 KB 

1000 bytes 

1Q 3 bytes 

1 MB 

1 000000 bytes 

1Q 6 bytes 

1 GB 

1 000000000 bytes 

1G 9 bytes 

1TB 

1 000000000000 bytes 

IQ 12 bytes 


Note that this is different to memory sizes as used internally in the computer, where: 

1 KB = 1024 (2 10 ) bytes, 1 MB = 1 048 576 (2 20 ) bytes, 1 GB = 1 073 741 824 (2 30 ) bytes and 
1 TB = 1 099 51 1 627 776 (2 40 ) bytes. These values are all powers of 2. 


This section reviews the various types of secondary storage devices available. 
These are either internal or external (that is, plug-in devices) to the computer. 
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Devices fall into the three different types of storage media: 

• magnetic 

• optical 

• solid state. 


3.3.1 Magnetic storage media 

Magnetic storage media depend on the magnetic properties of certain materials 
(iron and nickel alloys being the most common). Magnetic material is coated 
on die surface of a disk or tape that can be magnetised in such a way as to 
represent a 1 or a 0. Many hard disk drives are made up of more than one disk 
and these disks are known as platters. Each platter is made from glass, ceramic 
or aluminium coated in a nickel alloy that can be magnetised. In the case of tape, 
plastic that is coated in a magnetic material is used to store the data. 

Fixed/internal hard disk drive (HDD) 

Fixed hard disk drives are available on all computers and are the main method 
used for data storage. On a PC this is usually a fixed hard disk with read/write 
heads allowing data to be written to or read from the disk surface. The disk 
surface is coated in a magnetic film that allows data to be stored by altering 
the magnetic properties to represent binary Is or Os (the fundamental units of 
computer memories). The hard disks usually store the disk operating system 
(DOS) and other systems software, as well as applications software and files. 
Applications software (such as spreadsheets and w r ord processors) also needs a 
hard drive to allow them to quickly retrieve and save data. 

Uses 

• To store the operating system, systems software and working data/files. 

• Storing applications software that needs fast retrieval and storage of data. 

• Used in real-time systems (for example, robots, control of a chemical plant 
where data for the process is stored to allow' real-time operations) and in 
online systems (for example, booking airline tickets or automatic stock 
control using EFTFOS, which allows immediate updating of the stock files). 

• Used in file servers for computer networks. 



Advantages 

• They have a very fast data transfer rate and fast access times to data. 

• They have very large memory capacities. 


Disadvantages 

• Can be easily damaged if the correct shut down procedure is not carried out; 
this can lead to a head crash which would result in a loss of data. 

• They have many moving parts when compared to, for example solid state 
drives (SSDs). 

• Their read/write operation can be quite noisy compared to SSDs. 

Portable hard disk drives 

These devices work in much the same way as fixed hard disk drives but are usually 
connected to the computer via the USB (universal serial bus) port and can be 
disconnected and used on different computers. The disks are generally capable of 
storing more data than the equivalent optical disk (CD, DVD and so on). 
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Uses 

• They can be used as backup systems to prevent loss of data. 

• They can be used to transfer data/files/software between computers. 

Advantages 

• The data access time and data transfer rate is very fast. 

• They have a large memory capacity. 

• They can be used as a method of transferring information between 
computers. 

Disadvantages 

• They can be easily damaged if dropped or subjected to a strong magnetic 
field; as with fixed hard disk drives, an incorrect shut-down procedure could 
also lead to loss of data. 


Magnetic tapes 

A magnetic tape is a very thin strip of plastic that has been coated in a magnetic 
layer. They are read and written to by a read/write head. The data is stored in 
magnetic areas that represent Is and Os. Data is read from the tape using serial 
access (see earlier description). This type of storage is useless in a real-time or 
online applications (due to die very slow data access speeds) and is best suited to 
offline or batch processing. 

Uses 

• In applications where batch processing is used, for example, clearing bank 
cheques, utility billing (gas, electricity, water) and producing pay slips; in 
these applications there is no need for any specific processing order and speed 
of data access is not essential. 

• Used as a backup media since all the data needs to be stored. 

• Used in long-term archiving of data; magnetic tapes have huge data storage 
capacities and are known to be very stable, which makes them ideal for long¬ 
term storage. 



Advantages 

• They are generally less expensive (per byte) than the equivalent hard disk. 

• It is a very robust technology (they don’t deteriorate very much over time). 

• They have a huge data storage capacity'. 

• The data transfer rate is actually fast (this should not be confused with data 
access time, which is very slow for magnetic tapes). 

Disadvantages 

• Very slo%v data access times (need to read all the earlier records on the tape 
until the required record is found - see Section 3.2). 

• When updating, another tape is needed (see description in Figure 3.2 on 
page 45) to store the filial updated version. 

• They are affected by magnetic fields; a strong magnet can corrupt data stored 
on the tape. 
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3.3.2 Optical storage media 

CD/DVD disks 

CDs and DVDS are described as optical storage devices. Laser light is used to 
read data and to write data on the surface of the disk. Both CDs and DVDs use a 
thin layer of metal alloy or light-sensitive organic dye to store the data. 

As can be seen from the diagram, they use a single spiral track that runs from 
the centre of the disk to the edge. 

The data is stored in '■pits’ and ‘bumps’ on die spiral track. A red laser is used to 
read and write the data. CDs and DVDs can be designated as follows: 

• R - write once only 

• ROM - can only be read 

• RW - can be written to or read from many times. 

DVD technology is slighdy different to that used 
in CDs. One of the main differences is die use of 
dual-layering, which considerably increases the 
storage capacity. Basically, this means that there are 
two individual recording layers. The two layers of a 
standard DVD are joined togedier with a transparent 
(polycarbonate) spacer; a very dun reflector is also 
sandwiched between the two layers. Reading and 
wr iting of the second layer is done by a red laser 
focusing at a fraction of a millimetre difference 
compared to the first layer. 

Standard, single-layer DVDs still have a larger storage capacity than CDs because 
die ‘pit’ size and track width are bodi smaller. This means that more data can be 
stored on the DVD surface. DVDs use lasers with a wavelength of 650 nanometres; 
CDs use lasers widi a wavelength of 780 nanometres. The shorter die wavelength 
of die laser light, die greater die storage capacity of the medium. 

CD-ROM and DVD-ROM 

These optical disks are read-only memory (ROM), which means they cannot be 
written over and can only be read. The data is stored as a series of pits (equivalent 
to a binary value of 1) and lands (equivalent to the binary value of 0) in the 
metallic optical layer. The ‘pits’ are formed by a laser beam etching the surface 
at the manufacturing stage. Only a single track exists which spirals out from the 
centre of the disk. 

The ‘pits’ and ‘lands’ are read by a low-powered laser beam that follows the 
data stream and reads from the centre outwards in a spiral. The light reflects 
difterendy off a ‘pit’ than it does off a ‘land’ and this is interpreted as Is and Os 
(that is, data) - hence the term digital media. 

Uses 

• CD-ROMs are used to store music files, software, computer games and 
reference software (such as an encyclopaedia). 

• DVD-ROMs have much larger storage and are used to store films, computer 
data and ever-more sophisticated computer/arcade games. 

• CD-ROMs and DVD-ROMs are used in applications where die re is a real 
need to prevent the deletion or overwriting of important data. 


first layer 


second 
layer 

laser reads laser reads 

layer 1 layer 2 

Figure 3.3 Dual-layering in a DVD 
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Advantages 

• They hold far more data than floppy disks (one CD/DVD could replace 
several floppy disks in some applications). 

• They are less expensive than hard disk drive systems. 

Disadvantages 

• The data transfer rate /data access time is slower than for hard disks. 

CD-R and DVD-R 

The letter R here means the disk is recordable once only- it becomes a CD-ROM 
or DVD-ROM once it has been finalised (this means that die CD/DVD cannot 
have any additional data written to it). This is the last step in the CD/DVD 
process; finalising is also used as an alternative word for the ‘closing’ of a 
CD-R, in which Table of Contents (TOC) data are written on the disc to enable 
the computer to read die CD/DVD. 

A diin layer of an organic dye (DVDs also use an additional silver alloy or gold 
reflector) is used as the recording media. A laser beam produces heated spots and 
unheated spots. On reading the disk, a laser beam is capable of distinguishing 
between the two types of spots and effectively reads the data stream from the 
centre outwards in a spiral action. This data is then interpreted as Is and Os. 

Uses 

• Home recordings of music (CD-R) and films (DVD-R). 

• Used to store data to be kept for later use or to be transferred to another 
computer. 

Advantages 

• Cheaper than RW disks. 

• Once burned (and finalised) they are like a ROM. 

Disadvantages 

• If finalised, the CD-R/DVD-R can only be recorded on once; if an error in 
the data has occured then the disk has to be discarded since it can no longer 
be written to. 

• Not all CD/DVD players can read CD-R/DVD-R. 

CD-RW and DVD-RW 

The RW means these disks are a rewritable media and can be written over several 
times. Unlike CD-R/DVD-R, they don’t become ROMs. The recording layer 
uses a special phase-changing metal alloy (often GeSbTe [Germanium-Antimony- 
Terbium alloy]; a number of different methods are used to produce these alloys). 
The alloy can switch between crystalline phase and amorphous phase (non¬ 
crystalline), thus changing its reflectivity to light depending on the laser beam 
power. Spots are produced that can be read by a laser and then interpreted as Is 
and Os. The system allows data to be written, erased and rew r ritten many times. 
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Uses 

• Used to record television programmes (like a video recorder), which can be 
recorded over time and time again. 

• Not as wasteful as R format as more files/data can be added to at a later stage 
(with CD-R/DVD-R it is only possible to do a write operation once if you 
have already finalised the disc). 

• Used in CCTV systems. 

Advantages 

• Can be written over many times. 

• Can use different file formats each time it is used. 

Disadvantages 

• Can be relatively expensive. 

• It is possible to accidentally overwrite data. 

DVD-RAM 

DVD-RAM uses a very different technology to CDs and DVDs. They have the 
following features: 

• instead of a single, spiral track, they use a number of concentric tracks 

• the use of concentric tracks allows simultaneous read and write operations to 
take place 

• they allow numerous read and write operations (up to 100000 times) and 
have great longevity (over 30 years), which makes them ideal for archiving 

• DVD-RAMs can be written to and read from many times. 

The recording layer is made from a similar phase-changing material as used in 
RW technology. When writing, a laser heats the phase-changing alloy on the disk 
to about 500 °C to 700 °C changing the reflective properties from shiny to dull 
(i.e. pits). If the disk needs to be erased, a laser heats the surface to about 200 °C 
to return the disk to its original shiny state. A low-power laser is used to read the 
written marks on the surface. The shiny and dull marks (‘pits’) represent data to 
a computer where they are interpreted. 

Uses 

• In recording devices such as satellite receivers to allow simultaneous 
recording and playback. 

• Used in camcorders to store movies. 

Advantages 

• They have a long life (estimated 30 years minimum life). 

• It is possible to do a rewrite operation over 100000 times (compare this to 
the RW format, which only allows about 1000 rewrites). 

• Writing on DVD-RAMs is very reliable - they have in-built verification 
software, so the accuracy of the data is ensured. 

• Very fast access if the files are fairly small. 

• No need to finalise the disk. 

• Very large capacity 7 (about 10 GB if double-sided format I is used). 

• They offer the ability to read data at the same time as data is being written. 
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Disadvantages 

• Not as compatible as Ror RW format; many systems won’t recognise the 
DVD-RAM format. 

• Relatively expensive (about four times the cost of a DVD-RW disk). 

• They have been superseded by newer technologies such as solid state 
memories. 


Blu-ray discs 

Blu-ray discs are anodier example of optical storage media. 

However, they are fundamentally different to DVDs in their 
construction and in the way they carry out read-write operations. 

The main differences are: 

• a blue laser, rather than a red laser, is used to carry out read 
and write operations; die wavelength of blue light is only 
405 nanometres (compared to 650 nanometres for red light) 

• using blue laser light means that die ‘pits’ and ‘bumps’ can be 
much smaller; consequently, Blu-ray can store up to five times 
more data dian a normal DVD 

• Blu-ray uses a single 1.1 mm-thick polycarbonate disk; normal DVDs use a 
sandwich of two 0.6 mm thick disks 

• using two sandwiched layers can cause birefringence (light is refracted into 
two separate beams causing reading errors); because Blu-ray uses only one 
layer, the disks don’t suffer from birefringence 

• Blu-ray discs automatically come with a secure encryption system, which 
helps to prevent piracy and copyright infringement. 



STT 


m 


BD-R 


\ 


Blu-ray Disc Recordable 
Ver.1.1/2X 

25gb 


Table 3.2 summarises the main differences between CDs, DVDs and Blu-ray. 

Table 3.2 Comparison of CDs, DVDs and Blu-ray 


Disk type 

Laser colour 

Wavelength of 
laser light 

Disk construction 

Track pitch (distance 
between tracks) 

CD 

red 

780 nm 

single 1.2 mm 
polycarbonate layer 

1.60 pm 

DVD 

red 

650 nm 

two 0.6 mm 
polycarbonate layers 

0.74 pm 

Blu-ray 

blue 

405 nm 

single 1.1 mm 
polycarbonate layer 

0.30 pm 


Note: nm = 10~ 9 metres; pm = 10~ 6 metres. 


Uses 

• Home video consoles. 

• Storing and playing back movies (one high-definition movie of two hours 
duration uses up 25 GB of memory). 

• PCs can use diis technology for data storage or backing up hard drives. 

• Camcorders can use this media (in cartridge form) to store movie footage. 
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Advantages 

• Very large storage capacity, therefore ideal for storing high-definition movies. 

• Very fast data transfer rate. 

• The data access speed is also greater dian with other optical media. 

• Blu-ray discs automatically come with a secure encryption system, which 
helps to prevent piracy and copyright infringement. 


Disadvantages 

• Relatively expensive. 

• Encryption problems (which are used to stop piracy) when used to store 
video. 

• There are fewer movie titles on Blu-ray format, which is reducing its impact 
on the home movie market. 


All these optical storage media are used as backup systems (for photos, music and 
multimedia files). This also means that CDs and DVDs can be used to transfer 
files between computers. Manufacturers often supply their software using CDs 
and DVDs. When the software is supplied in this way, the disk is usually in a read¬ 
only format. 

The most common use of DVD and Blu-ray is the supply of movies or games. 
The memory capacity of CDs isn’t big enough to store most movies. 

The future of optical media 

In recent times both the CD and DVD are showing signs of becoming obsolete. 
Many computer systems now' come with USB connectors only and no DVD or 
CD drive. The main method of transferring files between devices has become 
flash memory. Many people now store all their music in the following ways: 


• on hard disk drive systems (set up as sound systems, as shown in die photo) 

• in MP3 format on: 

* a computer/tablet 

* their mobile/smartphone 

* a portable music player (such as an iPod) 

• using the ‘cloud’ to store all their files so diey can access their music from 
anywhere in the world 

• by ‘streaming’ their music from the internet; provided the user has an 
internet connection they can access music through a laptop computer, mobile 
phone, tablet or any odier receiving device. 



It is a similar story for movies, where streaming is becoming increasingly 
common. Many television sets are now set up as ‘smart’ televisions - this means 
it is now possible to simply stream movies or television programmes on demand 
without the tieed for any DVD or Blu-ray players. In effect, the television set 
has become die central computer with a link to the internet using wireless 
connection. 

Floppy disks met the same fate in the early twenty-first century. How often 
do you see floppy disks? It is very likely that CDs and DVDs will meet the 
same fate and be replaced by one of the systems described above or something 
entirely new. 


9 



3.3 Secondary storage media 


^Exercise 3b 

Using this student book and the internet, do some research to find out all the different ways 
to store music fiies and movie files. 

Draw a table similar to the one shown below to list all the advantages and disadvantages of 
each of the methods you have identified. 


Storage method 

Advantages 

Disadvantages 



















3.3.3 Solid state storage media 
Solid state drives (SSD) 

Solid state drives (SSD) are rapidly taking over from HDDs. They have no 
moving parts and all data is retrieved at the same rate no matter where it is 
stored. They don’t rely on magnetic properties; the most common type of solid 
state storage devices store data by controlling the movement of electrons within 
NAND* chips. The data is stored as Os and Is in millions of tiny transistors within 
the chip. This effectively produces a non-volatile rewritable memory. 

*NAND flash memory is a type of non-volatile storage that does not require power to retain data. NAND flash 
memory stores data in an array of memory cells made from floating-gate transistors which are insulated from 
each other by an oxide layer, NAND is a type of logic gate and is basically one of the building blocks of many 
electronic circuits including solid state storage devices. 


However, a number of solid state storage devices sometimes use electronically 
erasable programmable read-only memories (EEPROM) technology. The 
main difference is the use of NOR* chips rather than NAND. This makes diem 
fester in operation; however, devices using EEPROM are considerably more 
expensive than those that use NAND technology. EEPROM also allows data 
to be read or erased in single bytes at a time. Use of NAND only allows blocks 
of data to be read or erased. This makes EEPROM technology more useful in 
certain applications wliere data needs to be accessed or erased in byte-size chunks. 

* NOR flash memory is also a type of non-volatile storage; a NOR gate is a type of logic gate that makes up many 
electronic circuits. NOR gates work in a different way to NAND gates, but the differences are outside the scope 
of this student book. Essentially, solid state memories made from NOR gates allow faster read Aw rite operations 
than those made from NAND gates, but the storage devices cost much more to manufacture - consequently 
most solid state storage devices use NAND gate technology. 


Because of the cost implications, die majority of solid state storage devices use 
NAND technology. The two are usually distinguished by the terms flash (uses 
NAND) and EEPROM (uses NOR). 
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So, what are the main advantages of using SSD rather than HDD? The main 
advantages of SSDs are summarised below: 

• they are more reliable (no moving parts to go wrong) 

• they are considerably lighter (which makes them suitable for laptops) 

• they don’t have to get ‘up to speed’ before they work properly 

• they have a lower power consumption 

• they run much cooler than HDDs (both these points again make them very 
suitable for laptop computers) 

• because there are no moving parts, they are very thin 

• data access is considerably faster than HDD. 

The main drawback of SSD is the questionable longevity of the technology. Most 
solid state storage devices are conservatively rated at only 20 GB write operations 
per day over a three-year period - this is known as SSD endurance. For this 
reason, SSD technology is not used in internet servers, for example, where a huge 
number of write operations rake place every day. However, this issue is being 
addressed by a number of manufacturers to improve the durability of these solid 
state systems. 

Memory sticks/pen drives 

Memory sticks/pen drives can store several gigabytes of data and use the solid 
state technology" described above. They" are usually connected to a computer 
through the USB port and power to operate them is drawn from the host 
computer. They are extremely small and very portable. Most operating systems 
recognise these storage media, which means no additional software is needed to 
operate them. 

Some expensive software now uses these storage methods (sometimes referred 
to as portable flash drives) as a form of security". They plug into the computer 
using the USB port and are known as dongles. The software installed on a 
computer sends out a request (in encrypted form) to the dongle asking for an 
encrypted validation key. Thus a person trying to carry out software piracy 
would have to break the code on the dongle first before they could use the 
software. Some systems go one stage further and have key bits of software 
stored on the dongle in encrypted form. The software looks for these pieces of 
encrypted code to enable it to run. This gives an added security benefit to the 
software. 

Uses 

• Transporting files between computers or used as a backup store. 

• Used as a security" device to prevent software piracy (known as a dongle). 

Advantages 

• Very compact and portable media. 

• Very robust. 

• Doesn’t need additional software to work on most computers. 

• They are not affected by magnetic fields. 
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Disadvantages 

• Can’t write-protect the data/files. 

• Easy to lose (due to their small physical size). 

• The user needs to be very careful when removing a memory stick from a 
computer - incorrect removal (for example, while it is still doing a read/write 
operation) will corrupt die data on the memory stick, rendering it useless. 


Flash memory cards 

These are a form of electrically erasable programmable read-only 
memory (EEPROM) and are examples of solid state memories. 

Uses 

• Storing photos on digital cameras. 

• Used as mobile phone memory cards. 

• Used in MP3 players to store music files. 

• Used as a backup store in hand-held computer devices. 



Advantages 

• Very compact and can be easily removed and used in another device or for 
transferring photos direcdy to a computer or printer. 

• Since diet- are solid state memories, they are very robust. 


Disadvantages 

• Expensive per gigabyte of memory when compared to hard drive disks. 

• Have a finite life regarding the number of times they can be read from or 
written to. 

• Have a lower storage capacity' than hard disks. 
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Networks and the effects of using them 


In this chapter you will learn about 

• networks 

• network devices such as routers, hubs and switches 

• IP and MAC addresses 

• Wi-Fi and Bluetooth 

• howto set up and configure a small network 

• intranets and extranets 

• LAN, WAN and WLAN 

• network security (e.g, policing) 

• accessing the internet 

• authentication 

• viruses 

• data protection acts 

• faxes and emails 

• video, audio and web conferencing. 


Most computer systems are now connected together in some way to form what is 
known as a network. This ranges from basic school/home networks of only a few 
computers (often set up to share resources such as printers or software) to large 
networks such as the internet, which effectively allows any computer connected 
to it to communicate with any other computer similarly connected. 

This chapter considers die types of network that exist and many of the features 
that are available because of networking. You will learn that devices such as hubs 
and switches are needed to distribute data within a network- that local area 
networks (LANs) can be connected together using bridges; and that devices such 
as modems and ranters are needed to connect diese LANs or single computers 
to external networks, such as die internet. 

4.1 Networks 

4.1.1 Network devices 
Modems 

Modem means ‘modulator demodulator’ and is a device that converts 
(i.e. modulates) a computer’s digital signal into an analogue signal for 
transmission over an existing telephone line. It also does the reverse process, 
in that it converts analogue signals from a telephone line into digital signals 
(demodulates), to enable die computer to process die data. 

Modems are essentially used to allow computers to connect to networks (for 
example, die internet) over long distances using die existing telephone networks. 

Dial-up modems operate at transmission speeds of about 60 kilobits* 
per second, which is extremely slow by today’s standards. 

*60 kilobits = 60000 bits. 1 bit refers to a binary digit and has the value 1 orO. 

Modern broadband or ADSL (asymmetric digital subscriber line) modems 
operate at up to 100 Megabits* per second (12.5 Mbytes/second ) when using 
fibre-optic cables (although die old technology copper cables can usually only 
offer a maximum of 20 Mbits/second). The term ‘asymmetric’ actually means 
that die modem is fester at downloading data (i.e. receiving data) than it is at 
uploading data (i.e. sending data). 

*1 byte = 8 bits; 100 megabits = 100 million bits. 
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Although ADSL modems still use the existing telephone network, unlike 
dial-up modems they do not tie up the line while accessing the internet - they 
can always be ‘on’, so internet access is available 24 hours if necessary, and the 
landline telephone can be used at the same time. ADSL modems can allow 
telephone conversations and internet traffic to occur at the same time because 
of the wide bandwidth signal used (different frequencies ar e used to transmit 
internet signals so they don’t interfere with normal telephone traffic). Cable 
modems also exist, which allow' cable television providers to offer internet access 
as w r ell as receiving television signals. 

Hubs 

Hubs are hardware devices that can have a number of devices or 
computers connected to them. They are often used to connect together 
a number of devices to form a LAN - for example, a star network (see 
later). Its main task is to take any data packet (this is a group of data 
being transmitted) received at one of its ports and broadcast it to every 
computer in the network. This essentially means that using a hub is not 
a very secure or efficient method of data distribution. 


Switches 

Switches are similar to hubs but are much more 
efficient in die way that they distribute data packets. 
As with hubs, they connect a number of devices or 
computers together to form a LAN. 





data sent out 
to all computers 
on the network 


Figure 4.1 How hubs work 


computer 


data packet 
sent to network 


However, unlike a hub, the switch checks die data 
packet received and works out its destination address 
(or addresses) and sends the data to the appropriate 
computer!s) only. This makes using a switch a more 
secure way of distributing data. 

Each device or computer on a network has a 
media access control (MAC) address that uniquely 
identifies it. Data packets sent to switches will have 
a MAC address identifying die source of the data 
and additional addresses identifying each device that 
should receive die data (see Section 4.1.2 for 
more on MAC addresses). 

Bridge 

Bridges are devices that connect one LAN to another LAN that 
uses the same protocol (communication rules). They are often 
used to connect together different parts of a LAN so that they can 
function as a single LAN. 


SWITCH 


computer 


computer 


data sent out 
only to the 
appropriate 
computers on 
the network 


computer 


Figure 4.2 How switches work 
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Figure 4.3 How bridges work 


Bridges tend to be used to interconnected LANs (or parts of LANs) since 
sending out every data packet to all possible destinations would quickly flood 
larger networks with unnecessary traffic. For this reason a router is used to 
communicate with other networks, such as die internet. 

Router 

Routers enable data packets to be routed between die 
different networks, for example to join a LAN to a wide 
area network (WAN). A router would typically have an 
internet cable plugged into it and several cables connecting 
to computers and odier devices on die LAN. 


server 



Figure 4.4 How routers work 


Broadband routers sit behind a firewall. The firewall protect the computers on 
a network. The router’s main function is to transmit internet and transmission 
protocols between two networks and also allow private networks to be connected 
together. 

Routers inspect the data packets (see below) sent to it from any computer on 
any of the networks connected to it. Since every computer on the same network 
has the same part of an internet protocol (IP) address, the router is able to send 
the data packet to die appropriate switch and it will then be delivered using the 
MAC destination address (see Section 4.1.2). If the MAC address doesn’t match 
any device on the network, it passes on to another switch on the same network 
until the appropriate device is found. 
























































4.1 Networks 


Data packets 

The data is carried in the packet according to which protocol (set of rules) is 
used. Packets of data usually contain the following information: 

• some form of header to identify die data packets 

• the sender’s IP address 

• the receiver’s IP address 

• how many data packets make up the whole ‘message’ 

• the identity' number of each packet. 

This information allows the router to route a packet across a network to its 
correct destination and allows the data packets to be reassembled in their correct 
order according to identity' number at the receiving station. 

When a router receives a packet of data, it checks the destination IP address against 
die stored routing table. The routing table stores die MAC address of die device, die 
assigned IP address and the lease time die IP address is assigned for. The bits forming 
die destination IP address in die data packet are used to point to the correct route. 

The packet is sent to a number of routers until it reaches its final destination. 

Note: MAC addresses and IP addresses are discussed in more detail later. 

Other hardware 

Gateway 

A gateway is a network point (or node) diat acts as an entrance to another 
network. It is a key point for data on its way to or from other networks. All 
networks will have boundaries so diat all communication within the network is 
conducted using devices such as switches or routers. If a network node needs to 
communicate outside its network, it needs to use a gateway. 

Network interface card (NIC) 

A network interface card (NIC) is needed to allow a device to connect to a 
network (for example, the internet). It is usually part of the device hardware and 
frequently contains die MAC address generated at the manufacturing stage. 

Network cables 

Even though many computer systems use Wi-Fi, network cables are still used 
because tiiey' have the following advantages over Wi-Fi: 

• faster dam transfer rates 

• can be more secure dian wireless networks. 

The cables can be eidier copper or fibre optics - die latter offers higher data 
transfer rates and also better security' (see notes on quantum cryptography). 

4.1.2 Internet protocol (IP) and media access control 
(MAC) addresses 

Each device on the internet is given a unique address known as its internet 
protocol (IP) address. This is a 32-bit number that is usually written in the form: 

109.108.158.1 

A home computer is given an IP address when it connects to the internet. This is 
assigned by die ISP and is unique for that particular internet session. The only IP 
addresses that remain fairly unchanged are the w r eb servers. An IP address can be 
used instead of typing in die full URL; for example, http: //109 . 10 S’ , 15 $ . 1 would 
take you straight to the device containing web page corresponding to this address. 
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Differences between IP addresses and MAC addresses 

As indicated in Section 4.1.1, a MAC address is a unique number that identifies a 
device connected to die internet. So what is the difference between an IP address 
and a MAC address? The IP address gives die location of a device on the internet, 
whereas the MAC address identifies the device connected to die internet. 

You can think of the IP as the address of the house you live in (it will have 
some unique way of identifying it, such as a postcode or zone code). Using this 
example, die MAC address can be thought of as a way of uniquely identifying 
each person living in that house. It is possible to move house (so your IP address 
will change) but the same people will be Jiving in the new house (so their MAC 
address Mil remain unchanged). 

4,1.3 Wi-Fi and Bluetooth 

Both Wi-Fi and Bluetooth offer wireless communication between 
devices. They both use radio frequencies as the carrier of data transmission. 

How computers use Wi-Fi and Bluetooth to connect 
to networks 

Wi-Fi 

A wireless transmitter (WAP) receives information from a network via its 
connection (e.g. a broad band connection if the internet is used). This transmitter 
converts the received information into radio waves and then transmits them. 

A device (e.g. a computer) receives the radio waves via an installed wireless 
adaptor which allows it to download the information from the data source. This, of 
course, works in reverse when the device wishes to transmit data over the network. 

Wi-Fi is best suited to operating full-scale networks since it offers much faster 
data transfer rates, better range and better security' than Bluetooth. A Wi-Fi- 
enabled device (such as a computer or smartphone) can access, for example, the 
internet wirelessly' at any access point (AP) or hot spot up to 100m away. 

Bluetooth 

Bluetooth sends and receives radio waves in a band of 79 different frequencies 
(known as channels). These are all centred on a 2.45 GHz frequency. 

Devices using Bluetooth automatically detect and connect to each other, but 
they' don’t interfere with other devices since each communicating pair uses a 
different channel (from the 79 options). 

When a device wants to communicate, it picks one of the 79 channels at 
random. If the channel is already being used, it randomly picks another channel. 
This is known as spread-spectrum frequency hopping. 

To further minimise the risks of interference with other devices, the 
communication pairs constantly change the frequencies (channels) they are using 
(several times a second). 

Essentially, Bluetooth is useful: 

• when transferring data between two or more devices that are very close 
together (<30 metres distance) 

• when the speed of data transmission is not critical 

• for low-band width applications (for example, when sending music files from a 
mobile phone to a headset). 
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Bluetooth creates a secure wireless personal area network (WPAN) based on 
key encryption. 

Table 4.1 summarises some of the differences between Wi-Fi and Bluetooth. 

Table 4.1 Differences between Wi-Fi and Bluetooth 


Feature 

Bluetooth 

Wi-Fi 

Transmission frequency used 

2.4GHz 

2.4 r 3.6, 5.0GHz 

Data transfer rate (maximum) 

25 Mbits/second (-3.1 Mbytes 
second) 

250 Mbits/second (-31 Mbytes/second) 

Maximum effective range 
(metres) 

30 m 

100 m (but can be obstructed by walls etc., 
reducing effective range to only a few metres) 

Maximum number of devices 
connected 

Up to 7 

Depends on the router used (can be one device 
or many devices) 

Type of data transmission 
security 

Key matching encryption 

WEP (wireless equivalent privacy) and WPA (Wi-Fi 
protected access) are the most common security 
systems 


Purchase of 
software and 
hardware 




switches, hubs and any other devices needed to link 
everything together in the network 

network cables to connect devices together 

if a connection to the internet is needed, then a 
router is required to do this 

a firewall (either hardware or software) is needed to 
help protect the network against hacking 


servers to manage network security, store common 
software and files, and so on 


4.1.4 How to set up and 
configure a small network 

Suppose you were asked to set up and configure 
a small network of 10 computers. You would 
need to consider the following points: 

Apart from all the hardware and software, 
you would also have to think about doing the 
following: 

• setting up an IP account if internet access 
is required 

• setting up the system (or buying 
appropriate hardware correctly 
configured) to allow for wireless connectivity 

• configuring all the hardware and software so that they work correctly together 

• if internet is required, ensuring that a high-speed broadband connection exists 

• putting all the common software onto a server and also making sure that a 
network licence has been acquired so that all network users can make use of 
the software 

• setting lip privileges so that each user can only access their own area or 
common shared area 

• setting up a network-manager-level of privilege do that they can monitor 
network usage, change passwords, etc. 

4.1.5 Internet, intranets and extranets 

The main features of die internet, intranets and extranets, and die differences between 
them, are covered at length in Chapter 10. Read Chapter 10 if you wish to cover this 
topic in some depth before carrying on with the rest of this cliapter. 

4.1.6 Local area networks (LANs) and wide area networks (WANs) 


Exercise 4a 

Find out any other 
hardware or tasks that 
need to be carried out 
when setting up a small 
network. Ask questions 
such as 'would Wi-Fi or 
Bluetooth be the best type 
of connectivity? r , 'Should 
PCs or laptops be used?', 
and so on. 


Local area networks (LANs) 

These systems are usually within one building, or certainly not very far away from 
each other geographically. A typical LAN will consist of a number of computers 
and devices (for example, printers) that are connected to hubs or switches. 

One of the hubs or switches will usually be connected to a router and a modem 
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(usually broadband ) to allow the LAN to connect to the internet; in doing so 
it then becomes part of a WAN. 

Advantages 

• The sharing of resources (such as expensive peripherals and applications software). 

• Ease of communication between users. 

• A network administrator to control and monitor all aspects of the network 
(for example, changing passwords, monitoring internet use and so on). 

Disadvantages 

• Easier spread of viruses throughout the whole network. 

• Printer queues developing, which can be frustrating. 

• Slower access to external networks, such as the internet. 

• Increased security risk when compared to stand-alone computers. 

• If the main server breaks down, in most cases the network will no longer function. 

Wide area networks (WANs) 

Wide area networks (WANs) are used where computers or networks are situated 
a long distance from each other geographically (e.g. in a different city or country). 
As mentioned earlier, if a number of LANs are joined together using a router or 
modem, then they can form a WAN. The most common examples of WAN include 
the internet and the network of ATMs (automated teller machines) used by banks. 

Eecause of the long distances between devices, WANs usually make use of 
some public communications network (such as 
telephone lines or satellites) but they can use 
dedicated or leased communication lines which 
can be less expensive and also more secure (less 
risk of hacking). 

A typical WAN will consist of end systems 
and intermediate systems (see diagram). 

1, 3, 7 and 10 are known as end systems and 
the remainder are known as intermediate systems. The distance between each system 
can be considerable, especially if the WAN is run by a multinational company. 

Wireless LANs (WLANs) 

Wireless LANs (WLANs) are similar to 
LANs but there are no wires or cables. In 
other words, they provide wireless network 
communications over fairly short distances 
(a few metres) using radio or infrared signals 
instead of cables. 

Devices, known as access points (APs) or 
wireless nodes, are connected into die wired 
network at fixed locations. Because of the 
limited range, most cojnmercial LANs (for 
example, at a college campus or at an airport) 
need several APs to permit uninterrupted 
wireless communications. The APs use eidier spread spectrum technology’ (which is 
a wideband radio frequency with a range of about 30-50 m) or infrared (which has a 
very r short range, about 1-2m, and is easily blocked; it dierefore has a limited use). 
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Figure 4.5 A network connecting WLANs 



















































4.1 Networks 


The AT receives and transmits data between the WLAN and the wired network 
structure. End-users access the WLAN dirough wireless LAN adapters that are 
built into the devices or are a plug-in module. 

Advantages 

• All computers can access the same services and resources (such as printers, 
scanners, internet access) from anywhere within range of the APs. 

• As there is no cabling there is a safety improvement and increased flexibility 
(since the user no longer has to remain at their desk). 

• Adding new computers and devices is very easy (all that is required is a 
WLAN adapter) and the costs are reduced since extra cabling isn’t needed. 

Disadvantages 

• Security can be a big issue since anyone with a WLAN-enabled laptop can 
access a network if it can pick up a signal; it is therefore necessary to adopt 
complex data encryption techniques. 

• There may be problems of interference, which can affect the signal. 

• The data transfer rate is slower than in a wired LAN. 

4 . 1.7 Accessing the internet 

The relative advantages and disadvantages of using mobile phones, tablets, laptops 
and desktop computers were discussed in Chapter 1. Some of the advantages and 
disadvantages of using these devices to access the internet are summarised below. 

Mobile phones and tablets 


Expensive to use if Wi-Fi 
hot spot not available 







Signal less likely to be as stable 
or reliable as a wired system 
(used by PCs and laptops) 



Figure 4.G Advantages and disadvantages of connecting to the internet with a mobile phone 
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The same comments also refer to tablets (and phablets) but, as they usually 
have bigger screens and keyboards, they have an advantage in diat respect when 
compared to mobile phones. The other advantages and disadvantages are similar 
to mobile phones - it all depends on die screen size of the tablet being used. 

Laptops 



Figure 4.7 Advantages and disadvantages of connecting to the internet with a laptop 


Desktop computers 


Tend to have more powerful/faster 
processors than other devices 


Because the parts are all 
separate and because of 
the large size P desktop 
computers are not very 
portable 


Desktops require expensive 
'dongles' to access the 
phone network 



Usually have a more stable 
and reliable internet 
connection since they use 
a wired system rather than 
Wi-Fi 


All web pages are 
accessible due to larger 
screen size than other 
devices 


Use of full-sized keyboard and pointing 
devices, such as a mouse, make web page 
navigation much easier 


Exercise 4b 

Refer to the notes in 
Chapter 1 and write 
an article on the 
relative advantages and 
disadvantages of using 
various devices: 

* to access the internet 

* to download 
information from the 
internet, using these 
various devices, to 
allow you to produce a 
presentation on atopic 
of your own choice. 

indude a conclusion to 
indicate which device(s) you 
would choose. 


Figure 4.8 Advantages and disadvantages of connecting to the internet with a desktop computer 

































4.2 Network issues and communication 


4.2 Network issues and communication 
4.2.1 Network security 

Many aspects of security' (such as hacking, phishing, pharming and viruses) are 
covered in depth in Chapter 8. This section covers some of the more general 
aspects of internet security'. 

When accessing the internet, users have to be very careful of many issues - not 
all of them obvious. Let us first consider the material found on the internet. 

Should the internet be policed? 

This question has raged for many years. The internet doesn’t presently have any 
controlling body that ensures that it conforms to certain standards. There are 
many arguments in favour of having control, and as many arguments against it. 
Arguments in favour of some form of control: 

• it would help to prevent illegal material being posted on websites (for example, 
racist/prejudiced and pornographic material, terrorist activities, and so on) 

• people find it much easier to discover information that can have serious 
consequences (for example, how to be a hacker, how to make bombs, and 
so on) - although most of this information can be found in books, it is much 
easier to find it using a search engine 

• it would help to prevent children and other vulnerable groups from being 
subjected to undesirable websites 

• it would help to stop incorrect information being published on websites. 
Arguments against some form of control: 

• material published on websites is already available from other sources 

• it would be very expensive to ‘police’ all websites and users would have to 
pick up the bill 

• it would be difficult to enforce rules and regulations on a global scale 

• it can be argued that policing would go against freedom of information 

• laws already exist to deal with those w r ho post illegal material/comments on 
websites. 

One moral issue is the social divide created by computer technology and 
ICT. This is often referred to as the digital divide: those people who have the 
necessary IT skills and/or money to purchase and use computer equipment 
will benefit from the new technology; those who are not able to access this new 
technology, either through lack of money, skills or simply because they don’t 
live in a country with die necessary infrastructure, are left even further behind, 
leading to this digital divide. 

Inappropriate sites and the accuracy of information 

The social and general impacts of using the internet or devices that rely on 
microprocessors have been discussed in earlier sections. It is now worth spending 
some time looking at the quality of information found on the internet when using 
a search engine. There are three main aspects to consider: 

• reliability' of information 

• undesirability' of certain websites 

• security' issues. 
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Reliability of information 

• Information on the internet is more likely to be up to date than in books 
{websites can be updated very quickly). 

• It is much easier to get information from websites (search engines quickly 
link key words together and find information that matches the criteria). 

• There is a vast amount of information on the internet that is easier to locate 
than using the indices in several books. 

• Information could also be incorrect, inaccurate or even biased, since it 
doesn’t go through any checking process. 

• There is a real risk of information overload, even if the search engines are 
used properly; it is possible to get millions of hits, which may make it difficult 
to find the relevant information. 


Undesirability of certain websites 

• There is always a risk of finding undesirable websites. 

• There is also a risk of connecting to websites that are not genuine, which 
could lead to a number of problems (such as undesirable web links, security 7 
risks, and so on). 

• Security 7 risks (these are a real problem - diis topic is covered in Chapter 10 
and elsewhere throughout the book). 

Security issues 

Passwords are used in many instances when accessing the internet, for example when: 

• accessing your email account 

• carrying out online banking 

• accessing social networking sites. 

There are many more instances when you might need to type in a password and, 
in many cases, a user ID. It is important that passwords are protected; some ways 
of doing this are described below: 

• run anti-spyware software to make sure that your passwords aren’t being 
relayed back to whoever put the spyware on your computer 

• change passwords on a regular basis in case they have come into the 
possession of another user illegally or accidentally 

• passwords should not be easy to guess or break (for example, don’t use 
your favourite colour, name of a pet or favourite rock group); passwords are 
defined as either ‘strong’ (hard to break or guess) or ‘weak’ (relatively easy 7 to 
break or guess). Strong passwords should contain: 

* at least one capital letter 

* at least one numerical value 

* at least one other keyboard character (such as @, *, Sc). 

An example of a strong password would be: Syl2@#TT90kj=0. 

An example of a weak password would be: GREEN. 


Exercise 4c 

Using the information 
above and information 
from Chapter 10 (and 
elsewhere within this 
book), write an article on 
the pros and cons of using 
the internet (rather than 
other methods, such as 
consulting books) to search 
for information when doing 
some research for a science 
or geography project. 
Remember to draw a 
conclusion when you 
have finished giving 
your advantages and 
disadvantages. 


Exercise 4d 

Which of the following are 
weak passwords and which 
are strong passwords? 
Explain your decision in 
each case. 

1 2 5-M ay-2000 

2 Password 

3 ChapTer@15 

4 AbC*N55J 

5 12345X 


4.2.2 Authentication 

Authentication is used to verify that data comes from a secure and trusted source. 
It works with encryption to strengthen internet security 7 , for example. 
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User IDs and passwords are authentication techniques. Some forms of 
authentication include: 

• digital certificates (see Section 8.4.4 for more details) 

• biometrics (see Section 8.4.4 for more details) 

• magnetic stripe cards/id cards/passports. 

Magnetic stripe cards were covered in Chapter 2. These cards have a magnetic 
stripe on one side (made up of tiny magnetic particles on a plastic film). Each 
particle can act as a north-pole or a south-pole (which corresponds to the two 
binary values of 0 and 1). 

The stripe is read by swiping it through a card reader (see Chapter 2). Data 
such as name, ID number, sex and date of birth may be contained on a magnetic 
stripe when used as a security' device to allow entry to a building, for example. 

Contactless cards can be read from a distance and don’t have to be swiped 
through a card reader. This technology was discussed in Chapter 2. Contactless 
technology can be used in credit/debit cards, for example, to speed up payments 
in a shop, but they can also be used as a security device. If the card is in a wallet or 
a pocket, as the owner of the card walks through a security' gate, readers either side 
of the gate quickly scan the security' data stored on the tag/chip embedded in the 
card. Access will only be allowed if the scanned data matches data in a database. 

Some ID cards also use a holographic image (hologram). These are designed 
to make forgery of the card more difficult. Holographic images change colour 
or appear to have a moving object when the image is viewed from different 
angles. As these are difficult to make it stops somebody, for example, simply 
photocopying a card and using it illegally. The theory behind holograms was 
discussed in Section 1.5.6. 

Another form of security is to have a photographic image of the card user 
printed on die card surface. 

Passports make use of some of the technology described above. Many passports 
contain an RFID tag/chip, a photograph and a holographic image. 



Figure 4.9 What happens when somebody approaches passport control at an airport? 
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4.2. 3 Viruses 

The risks of a computer being infected by a virus are discussed in detail in 
Chapter 8. This section considers how the risk of viruses can be minimised when 
using the internet or any situation where data is transferred from computer to 
computer or other electronic devices - it is important to point out that tablets 
and mobile phones can also be infected by viruses. Any electronic device with a 
storage capability' can be affected by virus attacks. 

Way's of preventing or minimising the risk of viruses are outlined below. 

Antivirus software 

Running antivirus software in the background on a computer will constantly 
check for virus attacks. Although various types of antivirus software work in 
different ways, they all have the following common features: 

* they check software or files before they are run or loaded on a computer 

* antivirus software compares a possible virus against a database of known 
viruses 

* they carry out heuristic checking - this is the checking of software for types 
of behaviour that could indicate a possible virus; this is useful if software is 
infected by a virus not yet on the database 

* any possible files or programs that are infected are put into quarantine that: 

* allow’s the virus to be automatically deleted, or 

* allows the user to make the decision about deletion (it is possible that the 
user knows that the file or program is not infected by a virus - this is known 
as a false positive and is one of die disadvantages of antivirus software) 

* antivirus software needs to be kept up to date since new viruses are constantly 
being discovered 

* full system checks need to be carried out once a week, for example, since some 
viruses lie dormant and would only be picked up by this full system scan. 

Avoiding viruses when accessing the internet 

One way to help prevent virus attacks when accessing websites on the 
internet is to avoid unknown or suspicious-looking websites. If in doubt, 
don’t access the website - look for security' indicators such as https or the 
padlock symbol fij. 

Also look out for odd behaviour in the URL. When accessing a new r w'ebsite, 
for example from an advert in an email, copy and paste the URL into the address 
bar at the top of the page rather than just clicking on the link in the email. This 
can help to avoid links to bogus/fake websites. 

It is also not advisable to open emails (or any attachments) from unknown 
sources. Essentially, the best form of defence against malicious behaviour when 
making use of the internet is to apply common sense. Many of these issues will be 
discussed in more depth in Chapter 8. 

Viruses from hardware devices 

It is possible to pick up viruses from any device plugged into y r our computer. 

Apart from the obvious precaution of scanning the device for viruses, it is still 
unsafe to plug in a device from an unknown source. Even memory sticks or DVDs 
from friends or from school could still be infected unless they have also carried 
out all the necessary' precautions. 
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4.2.4 Data protection acts 

Most countries have some form of data protection act 
(DPA). These are designed to protect individuals and to 
prevent incorrect or inaccurate data being stored. 

Essentially DPAs are set up to protect the rights of 
the individual about whom data is obtained, stored and 
processed (i.e., collection, use, disclosure, destruction 
and holding of data). Any such act applies to both 
computerised and paper records. 

Many data protection acts are based on eight 
principles, as outlined in Figure 4.10. 

In many countries, failure to abide by these simple 
rules can lead to a heavy fine or even imprisonment to 
anyone who holds data about individuals. 

There are general guidelines about how to stop data 
being obtained unlawfully: 

• don’t leave personal information lying around on 

a desk when not attended Figure 4.10 Main principles of data protection acts 

• lock filing cabinets at the end of the day or when the room is unoccupied 

• do not leave data on a computer monitor if it is unattended; log off from the 
computer if away from your desk for any length of time 

• use passwords and user ids, which should be kept secure; passwords should 
be difficult to guess/break and should be changed frequently {see earlier 
notes on passwords) 

• make sure that anything sent in an entail or fax (including attachments) is not 
of a sensitive nature. 

All of the above are in addition to other security safeguards discussed elsewhere in 
this book. 

4.2.5 Network communication 
Faxes and emails 

There are two basic ways of sending a fax (abbreviation for facsimile - a copy): 

• a physical fax (a dedicated machine connected to a telephone line; it requires 
the number of the recipient to be dialled before the document is copied and 
then sent electronically) 

• electronic fixing (this requires a network, such as the internet, for the fax to 
be sent). 

Physical fax machines 

Fax machines have been used for many years to send and receive paper 
documents. 

A standard lax machine allows documents to be sent to another lax machine 
using a normal telephone line. The user places the document in the fax machine 
tray, lifts the receiver and dials the fax number of the recipient and then presses 
<send>. At the receiving end, the document is printed on another fax machine. 

It can be quite a slow way to send a document if the lax line is busy or if there 
are several pages to send. 





1 Data must be fairly and lawfully processed. 

2 Data can only be processed for the stated 
purpose. 

3 Data must be adequate, relevant and not 
excessive. 

4 Data must be accurate. 

5 Data must not be kept longer than necessary. 

6 Data must be processed in accordance with 
the data subject's rights, 

7 Data must be kept secure. 

8 Data must not be transferred to another 
country unless they also have adequate 
protection. 
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However, a more modern way is electronic taxing (or online taxing) which 
makes use of computer technology and the internet. Electronic faxing has the 
following advantages over the more traditional method described above: 


• costs are reduced as there is no need to buy a fax machine, ink/toner or 
paper 

• transfers using electronic methods are encrypted, improving security 

• transmissions are sent to an email account, which is password protected 

• there is no issue of a ‘busy signal’ preventing die fax being sent. 


sender's computer 

Hr 



At this point you may be wondering what is die 
difference between an electronic fax and an email? 

The simple answer is not a lot. The only real 
difference is that online faxing is always associated 
with an email address and a fax number. The fax 
number is similar to die traditional fax number and 
needs to be known by the sender. Having this number 
allows a user to send fax messages to the recipient. 

Once a fax is received, the online fax service provider 
sends an email widi the fax message attached in a tiff 
or pdf format. The sender of the fax can eidier use an 
email account or log into any online account to send 
the fax. 

It is important to realise that it is possible to send a fax from your computer to 
another device connected to the internet or to a traditional fax machine, where 
the document will be printed out in die normal way. 
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recipient's fax machine 
Figure 4.11 Sending an electronic fax 
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Emails 

Electronic mail (email) is discussed in many parts 
of this book. Emails are particularly useful when 
sending attachments (for example, documents, 
videos, music, and so on). Emails can be sent to, 
or sent from, any device connected to the internet. 

When sending attachments it is usually important to 
have a good, stable internet connection - particularly Z” 
when sending or receiving large files. The basic 
difference between emails and electronic faxes was 
described above; all the advantages and disadvantages 
of emails apply to electronic faxing when it is sent 
from computer to computer. 

Emails require an account with an ISP. When 
sending an email, it is necessary to include die email address (which must be 
exact), a subject line and any attachments if required. 

The recipient simply has to log on to their account and read the emails in their 
inbox. 

It is now word] comparing emails with traditional, physical faxes (as indicated 
above, there are few differences between electronic faxes and emails so diey won’t 
be part of diis comparison). 



recipient's computer 
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4.2 Network issues and communication 


Table 4.2 Comparison of traditional faxes and emails 


Traditional faxes 

Emails 

* They are more likely to be intercepted since the document 
needs to be printed out and the fax machine is potentially 
accessible to many people in the office 

* Signatures on faxes are accepted legally 

* The quality of the documents printed out can be quite poor 
at times 

* If the telephone line is busy (or shared), there can be a 
considerable delay in sending the fax 

* It can be a slow process if several documents are to be 
sent, since each document needs to be scanned before it is 
transmitted 

* More secure than faxes (password protected and usually sent to an individual's 
computer) 

* No need to print the document (cost saving and more environmentally friendly) 

* The document is usually of a much better quality 

* Unlike paper-based faxes, documents received in emails can be modified or easily 
copied and pasted into other documents 

■ Documents and files can be sent and received from any device that has internet 
connectivity 

* It is much easier to send to multiple recipients at the same time - with a fax you 
have to dial up the fax number of each recipient before sending 

* People are more likely to have access to email accounts than a fax machine 


Exercise 4e 

Carry out an assignment to compare emails, faxes and traditional post as a way to send 
documents and items to people. 


Video conferencing 

Video conferencing is a communication method that uses both 
video and sound. It is a substitute for face-to-face conferences 
between a number of people, who may be in a different part of the 
country or live overseas. It is carried out in real time and makes use 
of some form of network. The basic hardware includes: 

• webcams 

• large monitors/television screens 

• microphones 

• speakers. 

There are a few items to consider when a conference is about to begin: 

• it is essential to agree a time and date for the conference to take place 

• the delegates in each conference room must log in to the video conference 
system 

• the video conference set-up needs to be checked before the meeting goes live 

• webcams need to be placed in the correct position so diat all tire delegates in 
the room are within visual contact (the webcams will capture the images and 
then transmit diem to the other delegates - diey will see die images on their 
own large screens) 

• microphones need to be placed centrally so that all of the delegates can speak 
- the sound is picked up by the microphones and transmitted to the other 
delegates (they hear the voices through speakers in their own conference room) 

• it is important for one person to be die main contact in each conference room 
to make sure that each delegate is able to be heard; diis is particularly important 
if more than two video conference rooms are linked up at the same time. 

In addition to the hardware items described above, it is important to realise that 
software plays an important role in a successful video conference. 
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4 NETWORKS AND THE EFFECTS OF USING THEM 


Table 4.3 Software used in video conferencing 


Software 

Description 

Webcam and microphone 
software drivers 

It is vital that the correct software is used to ensure that the webcam and microphone transmit 
their images and sound to the other delegates (these are sometimes referred to as hardware 
drivers) 

CODEC 

CODEC can stand for coder-decoder or compression-decompression. The first is used to 
encode or decode the digital data stream to allow data to be transmitted (encoded) and 
played back (decoded). The second is used to compress the data before it is transmitted 
and then decompress it again at the receiving conference room 

Echo cancellation software 

Echo cancellation software allows talking to take place in real time and permits the 
synchronisation of communication. Microphones can pick up sound from the speakers 
(i.e* creating an echo); this software copies received signals and checks for parts of the signal 
that reappear but are delayed slightly. The reappearing parts are removed from the signal 
(i.e. the echo is removed) 


Potential issues with video conferencing 

• Potential time lag in responses/d el ays when talking. 

• Jerking images - usually due to poor internet/network performance or a 
poor bandwidth. 

• Can be very expensive to set up in the first place (both the hardware and the 
software are expensive to purchase and set up correctly). 

• There can be problems if the delegates live in different countries where the 
time zone differences are large. 

• Training people to use the system correctly can be both costly and time 
consuming. 

• It can be demotivating for staff if they- believe that one of the ‘perks’ of their 
job is international travel. 

• The whole system relies on a good network connection - if it breaks down or 
the signal strength is diminished in any way, then the video conference can be 
almost unusable. 

Advantages 

• As people are in their own building, it is much easier to access important 
documents or bring in ‘experts’ at key parts of the conference - this would be 
difficult if they were a long way away front their office. 

• It is possible to hold conferences at short notice (a conference date can be set 
up within a few hours as no person needs to travel far). 

• Not travelling physically to meetings reduces costs: 

* reduced travelling costs 

* no need to pay for hotel accommodation or venue hire 

* it also reduces the cost of taking people away from dieir work for two or 
three days to travel - people are still paid their wage even though they are 
not in the office, so this is a large ‘hidden’ cost. 

• It may be better to use video conferencing than have delegates travel to 
potentially unsafe places around the world. 

Audio conferencing 

Audio conferencing refers to meetings held between people using audio (sound) 
equipment. The equipment used can be the telephone, a computer (with built-in 
microphones and speakers) or an internet phone. 
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4.2 Network issues and communication 


Audio conferencing can be done over the 
telephone network (often referred to as a 
phone conference). The procedure to be 
carried out when doing a phone conference is 
detailed below. 

1 The organiser of the phone conference is 
given two TINs by the phone company. 

One PIN is the personal PIN (e.g. 2151) 
given to the organiser and the second PIN is 
the participants’ PIN (e.g. 8422). 

2 The organiser contacts all of the participants 
and informs them of their PIN and the data 
and time of the phone conference. 

3 When the phone conference is about to 
start, the organiser dials the conference 
phone number and, once he/she is 
connected, keys in his/her personal PIN 
(2151 in this case). 

4 The participants then call die same conference 
number to join in - once they get through 
they each input the PIN given to the m by the 
organiser (8422 in this case). Without this 
PIN, it will be impossible to join the phone 
conference. 

It is possible to hold an audio conference using a 
computer provided a microphone and speakers are 
connected. This makes use of Voice over Internet 
Protocol (VoIP). It is also possible to hook up an 
internet telephone, which usually plugs into the 
router or other internet device. 

Using VoIP allows an organiser to create a 
group of people to take part in the conference 
call. The group is created by dragging and dropping user names and telephone 
numbers into the group. When the conference is to take place, the organiser 
clicks on the required group and die conference is initiated. Using VoIP allows 
communication using voice, instant messaging and video (by using an attached 
webcam). If some of the users don’t have an internet connection or don’t have 
access to a computer, it is possible to add actual telephone numbers (landline 
or mobile) to the group. The only real drawback is the quality of die sound 
when using this technique since it is totally reliant on a fast, stable broadband 
connection - otherwise ‘drop out’ (loss of voice on occasions), echoing (when 
the user can hear their own voice being echoed back as they speak) or a very noisy 
line making it difficult to understand. 
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4 NETWORKS AND THE EFFECTS OF USING THEM 


Web conferencing 

Web conferencing (often referred to as a webinar) uses the internet to permit 
conferencing to take place. Multiple computers are used with this system, all 
connected over the internet. As with video conferencing, it is carried out in real 
time and allows the following types of meeting to take place: 

• business meetings to discuss new ideas 

• presentations 

• online education or training. 

The only requirement is a computer and a high-speed, stable internet connection. 
To carry out web conferencing, each user either downloads an application or logs 
on to a website from a link supplied in an email from the conference organiser. 

Delegates can leave or join the conference as they wish. The organiser can 
decide on who can speak at any time using the control panel on their computer. 

If a delegate wishes to speak, they raise a flag next to their name. Delegates can 
post comments using instant messaging for all delegates to see at any time. 

Some of the main features include: 

• slide presentations using presentation software that can be posted on the 
conference website in advance of the meeting 

• it is possible for any delegate to draw or write on a ‘whiteboard’ using their 
own keyboard or mouse 

• it is possible to transmit images or videos using the webcam throughout the 
conference 

• documents can be shared by uploading them to the website before the 
conference begins 

• as described earlier, it is possible to chat verbally or by using instant 
messaging throughout the conference. 

As indicated earlier, web conferencing clearly links into video conferencing and 
audio conferencing through the use of webcams and built-in microphone and 
speakers. Essentially it is possible to have a conference using any device that allows 
these functions (for example, tablets and smartphones w'ould both permit this 
type of group communication). 
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The effects of using ICT 


In this chapter you will learn about: 

• the effects of ICT on employment 

a the effects of ICT on working patterns 

• microprocessor-controlled devices in the home. 


This chapter considers the effects of ICT on employment as well as our 
everyday life in die home. The four main areas where ICT has had an effect on 
employment include: 

• Manufacturing - robots have replaced human workers in many areas of 
manufacturing, for example welding car bodies, spraying metal items with 
paint, assembling items and manufacturing circuit boards. 

• Shop work - online shopping has reduced the need for high-street shops, 
leading to a loss of staff. 

• Banking - the introduction of ATMs and online banking has led to the 
closure of many high-street branches. 

• Office work - spreadsheets, word processors and databases have taken over 
many of the tasks carried out by office staff. 

5.1 The effects of ICT on employment 

The use of computers and microprocessors has revolutionised many aspects of 
how we work. From the offices to manufacturing, every task humans do has been 
affected in some way by electronic devices and their associated software. This has 
had both positive and negative effects on employment. 

5.1.1 Negative effects - job losses 

The introduction of ICT systems - whether to improve efficiency, reduce costs or 
improve safety - has led to redundancies in many areas of industry and commerce. 
The following sections consider the impact tit at ICT has had on office work and 
manufacturing. 

Office work 

Let us consider a company where the day-to-day tasks are all presently carried out 
manually by people in the following departments: 

• administration 

• human resources 

• payroll. 

By introducing computer systems and new software, the work could be done 
by fewer staff and in a much shorter time scale. This could lead to many 
redundancies and the need for the remaining staff to retrain, as they have to learn 
how to use the new technologies. Skills such as filing and carrying out numerical 
analysis manually have effectively been replaced by sophisticated software. 

Three types of software have had the most impact in offices: word processors, 
spreadsheets and databases. 
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Word processors 

Word processors make it much easier to modify and 
update documents. There is no longer a need to 
file documents in large filing cabinets since all the 
documents can be stored on hard disks or on solid 
state storage devices in electronic formats. Documents 
only need to be printed out when required, which 
also saves considerable amounts of money and the 
need for large office space. This clearly leads to huge 
increases in efficiency and the need for fewer staff 
to carry out these administrative tasks. It also means 
that work can be outsourced to countries where 
the labour costs are low r er. This is possible since the 
documents are stored electronically and can easily 
be transferred anywhere in the world by email or by 
newer technologies such as ‘cloud storage’. 

Spreadsheets 

Spreadsheets have revolutionised the way that payroll 
clerks calculate monthly salaries or wages. There is 
no longer any need to do the calculations manually 
or to type out die salary/wage slips. Spreadsheets 
automatically calculate salary/wages based on hourly 
rates and the number of hours w'orked. By linking 
into databases, it is also possible to carry out all of 
the deductions, such as tax, insurance and so on. This 
can be done by using embedded formulas known 
as macros. This has Jed to a reduction in staff since 
a spreadsheet reduces the rime taken to calculate 
salaries/wages - the software effectively replaces 
several clerks. The software can be set up to do the 
calculations on a particular day automatically and then print out the salary/wage 
slips without any manual intervention. 

Spreadsheets can be used in many areas where calculations or graphs or charts 
need to be produced. One good example is a teacher in a college monitoring the 
progress of their students by entering their marks into a spreadsheet for a number 
of subjects (see the example spreadsheet above). This type of software has the 
following advantages in this application: 

• graphs and charts can be produced to show how the students compare to 
each other 

• graphs and charts can also be used to show 7 student progress over a given 
time period; use of‘rolling averages’ or trend lines can be used to monitor 
changes in performance 

• it is also possible to use ‘conditional formatting’ to show' which students are 
performing badly (for example, by highlighting results in red) or well (for 
example, by highlighting results in green) 

• using functions, such as sorting or averages, allows the teacher to quickly see 
which students are doing particularly well and how they compare against the 
class average. 
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5 .1 The effects of ICT on employment 


These features leave teachers more time to spend on lesson preparations and can 
be linked into word processors to produce annual student reports to send out to 
parents. How has the introduction of spreadsheets affected staff at the college? 
Essentially, the number of administrative staff (who work with the teachers to 
produce reports, graphs and results sheets) can be reduced, but the teachers need 
to be fully trained in the use of spreadsheets. 

Databases 

Other office work, such as human resources, has also been changed by the 
introduction of computers and software. Tasks such as updating personnel data 
(e.g. salary, address, phone number, department, etc.) on a regular basis can now 
be done more effectively using database software. It is possible to cross-check 
many factors regarding staff working in a company using sophisticated database 
structures. For example, if new job opportunities were created in a company, the 
system could automatically cross-check several key factors for its existing staff 
(such as experience, qualifications, personal qualities and IT skills). A shortlist of 
potential candidates could dien be produced. This would have taken several staff 
many days if they had to cross-check paper files - the use of databases means the 
task can be done in minutes. This task would have been further complicated if the 
company had several sites in different parts of the country. Staff records can now 7 
easily be centralised and data can be transferred between sites electronically. This 
makes it a very quick and easy task to produce a staff shortlist. Obviously, this 
again has led to a reduction in human resources staff, and the need for intensive 
training in the use and setting up of effective database structures. 

Whilst the use of the above software packages has clearly entailed reducing 
staff numbers, on the plus side, there has been a huge increase in the need for 
better trained people, (and good trainers to train them) as well as the creation 
of new jobs w'hich are IT-related, such as a network manager or IT technicians. 
The office has also become a more pleasant and safer place to w r ork (no noisy 
typewriters or the dangers of heavy overfilled filing cabinets). 


Manufacturing 

Job losses due to ICT have affected industry even more than in 
the office environment. The introduction of robots, for example, 
has revolutionised how items such as cars are produced. Car 
manufacturing makes considerable use of robotics. One robot is 
capable of doing the same tasks as a number of workers, greatly 
reducing the need for manual labourers. 

Robots are capable of carrying out the follow ing tasks: 

• spraying the bodies with paint 

• assembling all the body parts 

• assembly of the engine and transmission 

• fitting die windscreens. 



Robots are fitted with different devices, known as end effectors, to allow 
various tasks to be completed, for example a spray gun (to paint the car body), 
w r elding gun (to allow die body parts to be assembled) or vacuum/suction cups 
(to gently pick up windscreens and attach them to the car). All of diese tasks 
are carried out quickly and accurately, time after time, replacing the need for 
human labour. 
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Only the more intricate tasks, such as fitting seats, dashboards and interior trim, 
are usually carried out by a skilled human workforce. 

Factory workers have had to retrain to gain the following new skills: 

• maintenance of the robots 

• quality control 

• design and development 

• marketing 

• training other workers. 

Advantages of robots over humans 

• Higher productivity (this can be considerable in mass production factories). 

• More consistent results (robots are not necessarily more accurate, but 
every car is identical, which means a big increase in reliability and easier 
maintenance for customers). 

• They work non-stop without breaks, holidays or time for shift handovers. 

• They don’t get bored by repetitive tasks. 

• They don’t go on strike. 

Even taking into account expensive maintenance costs, robots still work out 
cheaper in the long term than paying humans wages. 

Disadvantages of robots over humans 

• Robots are expensive to purchase and set up in the first place. 

• They often need to be reprogrammed for every new task they have to carry 
out, which can be expensive and time-consuming. 

• If an error occurs in the robot’s programming, or if it develops a mechanical 
problem, a number of production errors will occur until the fault has been 
identified (however, this is becoming less of a problem as self-diagnostics 
become increasingly sophisticated: robots can detect errors in their own 
operation and halt production until the fault is rectified). 

5.1.2 Positive effects 

While die introduction of new software packages and robots has clearly resulted 
in staff reductions, the positive side is the need for better-trained people, the need 
for trainers, and the creation of new ICT-related work. 

Offices have become more pleasant and safer places to work (no noisy 
typewriters or the dangers of heavy, overfilled filing cabinets), while the 
introduction of robots in manufacturing has led to a cleaner, safer, quieter and 
altogether more pleasant working environment. 

There lias also been a large increase in job opportunities in some areas, for 
example: 

• network managers and computer technicians 

• website designers 

• systems analysts 

• programmers to write operating systems, applications software (such as 
spreadsheets and word processors) and computer games 

• computer engineers (who build and maintain computer systems) 

• computer prograjnmers 

• delivery drivers to deliver goods to customers. 
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5.2 The effects of ICT on working patterns 

The introduction of ICT into the workplace has Jed to a number of changes in 
working patterns for staff. Essentially, the old concept of the ‘9 to 5’ working day 
(the normal full-time work pattern) has given way to much more flexible working 
patterns. The four main additional types of work pattern are shown below. 



What are the main reasons for having these different work patterns? Essentially 
this leads to more contented staff, since drey can work hours that suit their 
lifestyle or home circumstances. It can allow them to avoid rush-hour commuting 
in the morning and evening, and often leads to more highly motivated staff, 
which is good for staff and company alike. 

Obviously employers see advantages in diese work patterns as well: 

• a contented workforce is more likely to stay in the job, thus reducing the 
company’s recruitment and training costs for new r staff 

• flexi-time allows them to remain open for longer hours 

• job sharing ensures the company has more than one person with a particular 
skill set 

• compressed hours often lead staff to be more focused on dieir work 

• varied work patterns give more flexibility' during busy' times and during staff 
sickness. 
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Table 5.1 summarises the five types of working patterns. 

Table 5.1 Different working patterns 


Working pattern 

Example 

Full time 

Five days a week, eight hours a day from 9a.m. to 5p.rn. 

Part time 

Five days a week, four hours a day from 10a.m. to 2p.m. 

Flexi-time 

Five days a week, eight hours a day from 11 a.m. to 7p.m. 

Job sharing 

Five days a week, 20 hours each worker: 

* Worker 1: 9a.m. to 5p.m. Monday to Tuesday, 9a.m. to 1p.m. Wednesday 

• Worker 2: 1 p.m. to 5p.m. Wednesday, 9a.m. to 5p.m.Thursday to Friday 

Compressed hours 

Four days a week, ten hours a day from 8a.m. to 6p.m. 


The work patterns are illustrated in the following work schedule: 



5.3 Microprocessor-controlled devices in the home 

Many common household devices are now fitted with microprocessors to control 
a large number of their functions. The devices fall into two main categories: 

• labour-saving devices 

* automatic washing machines 

* microwave ovens 

* cookers 

* automatic dishwashers 

* robotic vacuum cleaners 
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5.4 Potential health problems related to the prolonged use of ICTequipment 


* bread-making machines 

* smart fridges and freezers 
• other types of device 

* alarm clocks 

* television sets 

* central heating and air conditioning systems 

* home entertainment systems. 

Essentially, a microprocessor-controlled labour-saving device allows people to 
get on with other tilings while the device carries out their tasks. Microprocessors 
within the second type of device make them easier to use and give them 
additional features, such as ‘intelligent tuning’ in television sets. 

Table 5.2 summarises what effects on a person’s lifestyle the introduction of 
microprocessor-controlled devices might have. 


Table 5.2 Advantages and disadvantages of microprocessor-controlled labour-saving devices 


Advantages 

Disadvantages 

• People no longer have to do manual tasks at home 

• There is no longer a need to stay home while food is 
cooking or clothes are being washed 

• They give people more time for leisure activities, 
hobbies, shopping and socialising 

• It is possible to control ovens and central heating 
systems, for example, using smartphones - a web- 
enabled phone allows devices to be switched on or off 
while the owner is out 

• Automated burglar alarms give people a sense of 
security and well-being as they give a very sophisticated 
level of intruder warning at all times 

• Smart fridges and freezers can lead to more healthy 
lifestyles (they can automatically order fresh food from 
supermarkets using their internet connection) as well as 
prevent food waste 

• Labour-saving devices can lead to unhealthy 
lifestyles (because of the reliance on ready¬ 
made meals) 

• They tend to make people rather lazy since 
there is a dependence on the devices 

• People can become less fit if they just lie 
around at home while the devices carry out 
many of the previous manual tasks 

• Tasks carried out by people in the past are now 
done by microprocessor-controlled devices, 
which means there is a potential to lose these 
household skills 


Table 5.3 gives more general advantages and disadvantages of the technology 
which are not necessarily related to lifestyle changes. 


Table 5.3 Advantages and disadvantages of other microprocessor-controlled devices 


Advantages 

Disadvantages 

• Microprocessor-controlled devices save energy since 
they are far more efficient and can, for example, 
switch themselves off after inactivity for a certain 
time period 

• It is easy to 'program' these devices to do tasks (for 
example, QR codes on food packaging can simply 
be scanned and the oven automatically selects the 
cooking programme, rather than having to turn 
knobs and press buttons manually) 

• The devices lead to a more wasteful society - as it 
is usually not cost effective to repair circuit boards 
once they fail, the device is just thrown away 

• People who are not very confident around 
electronic devices (technophobes) can find them 
complex to operate 

• Leaving devices on stand-by (for example televisions 
or satellite receivers) is very wasteful of electricity 


5.4 Potential health problems related to the prolonged 
use of ICT equipment 

Since health and safety aspects are generally considered together, die potential 
health issues are covered in considerable depth in Chapter 8, together with ways 
to minimise or even remove the risks entirely. 
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ICT applications 


In this chapter you will learn about 

• communication applications 

• data handling applications 

• measurement applications 

• microprocessors in control applications 

• modelling applications 

• manufacturing applications 

• school management systems 

• booking systems 

• banking applications 

• expert systems 

• computers in medicine 

• computers in libraries 

• computers in the retail industry 

• recognition systems 

• monitoring and tracking systems 

• satellite systems. 


This chapter covers a number of applications connected with ICT. Many of die 
applications bring together notes from earlier and later chapters in die book. Exercises 
are given at the end of the various sections to help the student develop a better 
understanding of how these applications make use of various ICT technologies. 

6.1 Communication applications 

There are several communications systems that make use of ICT technology. 

For example: 

• flyers, posters, brochures and newsletters 

• websites 

• multimedia presentations 

• music scores 

• cartoons 

• mobile phones 

• VoIP (Voice over Internet Protocol) 

• business cards and letterheads. 


6.1.1 Flyers, posters, brochures and newsletters 

Flyers and posters can be produced very easily using one of the many software 
packages available; most commonly word processing and desktop publishing 
software. Usually, the flyer or poster will have photos which have been taken 
specially or have been downloaded from the internet. The following sequence is 
fairly typical of how such a document could be produced on a computer system: 

1 open a word processor, DTP or presentation application 

2 create frames, boxes and/or text boxes 

3 take photos if necessary using a camera 

4 upload the images from the camera or from a CD/ DVD, scan photos, or 
download photos from the internet 

5 save the photos to a file 

6 import or copy and paste the photos into the document 

7 edit the photos and import from a file or type any text required. 

© 
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Brochures can also be used to advertise a company. Whilst these can also be 
produced on a standard computer and then printed out on a laser or inkjet 
printer, it is usually more professional to go to a specialist company. These 
companies will have the ability to print on glossy paper and have access to 
specialist software producing a better final product. 

Brochures and flyers can be sent out to every household in a given area; this 
will ensure that a certain target group receives a company’s advertising. A more 
‘hit and miss’ method is to put the documents inside magazines and newspapers. 
The big disadvantage of both methods is the tendency to throw the documents 
away (especially those found in magazines and newspapers) unless they actually 
catch the eye and offer something interesting or useful. 

Whilst we have treated brochures and flyers separately, the actual d efinition of a 
brochure can include a flyer, a pamphlet or a leaflet. 

Brochures can therefore be a single sheet of paper (folded into two, three 
or more equal parts) or multiple sheets (either stapled or bound in some other 
way). Generally, single sheet documents are referred to as flyers or leaflets and 
booklets are referred to as brochures. Posters tend to be much larger sheets of 
paper which are displayed on buildings, noticeboards or advertising hoardings. 

Posters have the big advantage that they are eye-catching and usually very 
difficult to miss. They are used in many countries on the sides of roads so 
motorists see the posters on their way to work. By placing die posters in strategic 
positions, it is of course possible to target certain people rather than die general 
public (e.g. advertising expensive cars by placing the posters on buildings or 
advertising hoardings in financial districts in big cities). The disadvantage is the 
cost of display (the advertising areas can only be rented) and also they are subject 
to weather conditions, so only have a limited life. 

Newsletters are often produced by companies or clubs using many of 
the methods described above. They contain local information which is read 
by company employees or club members. The content is pertinent to die 
organisation and might include: 
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Figure 6.2 Flyer/leaflet 



Figure 6.3 Poster 


• marriages, deaths and birdis of employees, club members or dieir families 

• fundraising successes by employees or club members 

• advertising by outside companies 

• news events, such as fundraising, etc. 


6.1.2 Websites 

Rather than producing flyers and posters by printing them out, it is possible 
to use websites to do the advertising. This method of advertising requires the 
company to either develop their own websites or to pay another company to 
advertise on their website. 

Using the first option requires the company to either employ a team of web 
designers or go to a specialist company with experience in website design. It will 
also be necessary to buy hardware and software to develop and store the w r ebsite. 
This method can therefore be expensive, but the cost doesn’t stop there. It will 
be necessary to use programmers to make sure that die website is safe from 
hackers and from pharining attacks. The big advantage is that websites offer 
world-wide advertising capability and there is also no need to buy paper and other 
consumables or pay people to deliver leaflets or flyers. Companies have to weigh 
up the advantages and disadvantages of both methods before they decide which is 
the best advertising method. 
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Advantages 

• Sound/video/animation can be added. 

• Links to other websites/hyperlinks can be used. 

• LTse of hotspots. 

• Buttons to navigate/move around the website leading to more information. 

• Hit counters to see how many people have visited the website. 

• Can be seen by a global audience. 

• Can’t be defaced or thrown away. 

• It is much easier to update a website (and there is no need to do a reprint and 
then distribute the new version). 

Disadvantages 

• Websites can be hacked into and modified or viruses introduced. 

• Risk of potential pharming. 

• It is necessary for the potential customers to have a computer and internet 
connection. 

• It isn’t as portable as a paper-based system (although with modern 
smartphones and phablets this is fast becoming untrue). 

• Possible for customers to go to undesirable websites (either by accident or as 
a result of die pharming attack) - diis can lead to distrust from customers. 

• There is a need for die company to maintain the website once it is set tip - 
this can be expensive. 

• Because it is a global system, it is more difficult to target the correct audience 
using website advertising. 

6.1.3 Multimedia presentations 

Presentations that use animation, video and sound or music are generally much 
more interesting than a standard presentation done on slides or paper. 

The presentations are produced using one of the many software packages 
on the market and then used with a multimedia projector so that the whole 
audience is able to see the presentation. 

Advantages 

• Lise of sound and animation/video effects which are more likely to grab 
die attention of the audience, and can also make the presentation easier to 
understand. 

• It is possible to have interactive/hyperlinks built into the presentation- diis 
means the presentation could access a company’s website or even key files 
stored on the cloud (such as video footage, images, spreadsheets and so on). 

• Use of transition effects allow a presentation to display facts in a key or 
chronological order. 

• The presentations can be interactive. 

• They are more flexible; because of die links to websites and other external systems 
(e.g. die cloud), die presentation can be tailored to suit a particular audience. 

Disadvantages 

• There is a need to have special equipment which can be expensive. 

• Equipment failure can be a disaster when giving multimedia presentations. 

• Wherever the presentation is given diere may need to be internet access. 
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• There is a danger when using multimedia in presentations that the focus is on 
the medium (i.e. the multimedia presentation) rather than the message/facts. 

• It is very easy to make a bad presentation with too many animation effects 
and too much text or images. 

Paper-based presentations 

It is always possible to produce presentations in a hardcopy format rather than the 
system described above. This has the following advantages: 

• disabled people don’t have to go to the venue to see the presentation 

• it is possible to print it out in Braille for the benefit of blind people 

• the recipient can read the presentation at any time they want 

• the recipients have a permanent copy which they can refer to at any time 
they want. 

There are, however, disadvantages: 

• the presentation needs to be distributed in some way 

• there are no special effects (sound, video, animation) 

• there are printing costs (paper, ink, etc.). 

6.1.4 Music scores 

The generation of music and die production of music scores can now be done 
by computer systems with the appropriate software. Some of die features of this 
technology include: 

• music samplers and mixers allow- the original tracks that w-ere recorded in the 
studio to be modified in any way that the producer wants 

• electronic instruments (like guitars and organs) can play back through 
electronic effects machines 

• synthesisers combine simple wave forms to produce complex music creations 

• electronic organs can mimic any odier instrument 

• the music score can be generated from the music itself using software 

• software can automatically correct music notes in a score 

• there is no real need to understand music notation to write a music score 

• music notes are automatically printed out in the correct format. 

6.1.5 Cartoons 

Animation can be produced using computer hardware and software. With 
3-D animation, objects are designed on a computer and a 3-D skeleton 
(framework or basic structure) produced. The parts of the skeleton are moved 
by die animator using key frames (these frames define die start point and end 
point to give a smooth animation effect). The difference in the appearance 
of the skeleton in these key frames is automatically calculated by the software 
and is known as tweening or morphing. The final stage is to make a realistic 
image by a technique known as rendering. 

However, cartoons can simply be freehand drawings and dien scanned in or can 
be computer-generated (possibly with the aid of a graphics pad). The cartoons 
described in the earlier paragraph are essentially moving images. The example 
overleaf is a static image but can have die same effect. Essentially, cartoons can 
add humour to any form of communication and can be a very efficient and 
effective way to get a message across. 


Q 
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For example: 



As with any form of communication, it is important not to offend anybody and 
also to make sure the cartoon doesn’t become the ‘main feature’ and die message 
becomes lost somewhere within the humour. 

6.1.6 Mobile phones 

Note: refer to Chapter 1 for more information on the use of mobile phones, 

Mobile phones communicate by using towers inside many cells networked 
together to cover large areas. The towers allow the transmission of data 
throughout the mobile phone network. 




Cell showing tower at 
the centre. Each cell 
overlaps giving mobile 
phone coverage 


Figure 6.4 Each cell overlaps giving mobile phone coverage 


Each tower transmits within its own cell; if you are driving a car and get to die 
edge of a cell the mobile phone signal starts to w r eaken; this is recognised by the 
network and the mobile phone dien picks up the signal in one of the adjacent cells. 
If a person is making a call or sending a text to somebody in a different country 
then satellite technology is used to enable die communication to take place. 

Mobile phone technology can now be used by computers and tablets. A plug¬ 
in device (using one of die available USB ports) or SIM (Subscriber Identity 
Module) card allows die computer to connect to the mobile phone network. 

This dien allow r s access to the internet. 

As a communication device, the mobile phone has many advantages. 
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As the name suggests, they can be used to make phone calls from any location 
within the cellular network; this has advantages over the more conventional 
landline system: 

• there is no need to look for an operational public telephone in an emergency 

• it is possible to conduct business or personal phone calls on the move 

• it is easier to keep in contact with co-w'orkers at the office no matter where 
you are. 

They' allow text messaging: 

• this is quicker and less expensive than making phone calls 

• also text messages can be sent at any time of the day even if the recipient’s 
phone is switched off 

• they employ predictive texting where the system completes a word from 
the first few ; letters keyed in e.g. key 7 in ‘preci’ and the phone completes die 
word as ‘precious’■ predictive texting also allows the system to remember 
frequently used words - together they increase typing speed. 

Mobile phones allow access to the internet on the move using either the cellular 
network or a Wi-Fi ‘hot spot’. 

6.1.7 Internet telephony 

One of the most common forms of internet telephony (i.e. having a telephone 
conversation via die internet) is Voice over internet Protocol (VoIP). 

Voice over internet protocol (VoIP) is a method used to talk to people using the 
internet. VoIP converts sound (picked up by die computer microphone or special 
VoIP telephone plugged into die USB port of die computer) into discrete digital 
packets which can be sent to their destination via die internet. One of the big 
advantages is that it is either free (if the talking is done computer to computer i.e. 
both computers have VoIP telephones or use their built in/plugged in microphones 
and speakers) or at a local rate to anywhere in the w r orld (when VoIP is used to 
communicate with a mobile or kind line telephone rather than another computer). 

Obviously, to work in real time this system requires a broadband ISP. The main 
problems are usually sound quality' (echo and ‘weird sounds’ are both common faults). 

Security is also a main concern with VoIP, as it is with other internet technologies. 

One of the big advantages of using VoIP is that a webcam can also be 
used so that it becomes a type of video chat. Whilst this doesn’t have the 
sophistication of a video conference, it is much cheaper (no need for special 
software and additional hardware items - Voir uses built-in microphones, 
speakers and webcams). Usually die video quality' is not very good, but this 
can be improved by using a more expensive webcam connected to one of the 
computer’s USB ports. 

6.1.8 Business cards and letterheads 

Many IT companies offer to produce business cards and letterheads to any design. 

The user connects to an appropriate w'ebsite and diey will be given a number of 
business card templates. The user chooses a template and keys in data such as: 

• name of company -1 

• contact details - 

• image wanted on the business card. 
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HODDER CAR SALES 

00123 456 7890 


AUSTIN MAXI 
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The final version of the business card is then shown. The customer places 
their order and the business cards are printed and delivered. 

Business cards can then be handed out to people as a form of personal 
advertisement. The use of IT (in this case, a website) has made this a much 
easier task. Business cards are less likely to be thrown away since they are seen 
as personal contact. It is also possible to include additional information on the 
reverse of the card - this could be further advertising of the company’s products 
or it could be advertising another company. 

Many of die advantages of having business cards are similar to the advantages 
of using headed stationery. 

The same format used on the business cards can be adopted on a company 
letterhead (as shown on the right). Tliis helps to project a corporate image. As with die 
business cards, these pages can be printed on high-quality paper using a laser printer. 

Flyers and brochures can be produced (as described earlier) using the same 
design/logo so it becomes very clear to the customer that die communication all 
comes from one company. 

There are several advantages to a company in using corporate letterheads 
produced by a printing website: 

• professionalism (gives a degree of credibility' to the company) 

• brand/company awareness (advertises the company by using the same 
designs on all products) 

• legal reasons (it helps if there are any legal actions taken - legitimate 
documents using the company letterhead is regarded as proof of actual 
communication) 

• advertising (die letterhead can contain many useful pieces of information to 
advertise the company) 

• helps to make the company stand out (will tend to have more impact than a 
white sheets of paper with a typed company heading) 

• can make the company appear larger than it is (this could give a degree of 
confidence to potential customers). 



Exercise 6a 

Consider the methods of communication covered in Section 6,1 of this chapter. 

Write an essay on the relative advantages and disadvantages of using websites, multmedia 
presentations, flyers and brochures to advertise a company's products. 

Compare technologies such as VoIP and mobile phones as methods of communication. 
Consider other information found from within the book when discussing your methods. 


6.2 Data handling applications 

A number of applications make use of simple data handling techniques, such as: 

• surveys 

• address lists 

• clubs and society' records 

• school reports 

• school libraries. 













6.2 Data handling applications 


6.2.1 Surveys 

Suppose a small business is interested in finding out information about the buying 
habits of a number of customers. Questionnaires/surveys will be either handed 
out to people or will be posted on a website to allow them to be filled in online. 
Paper questionnaires will be filled in either by ticking/shading in boxes, by 
connecting two points or by filling in ellipses/circles to select the correct response: 


ADBaCDDDEIZ OR a**B**C**D**E«— 

OR A B C — > D E 

Online questionnaires would tend to use the first option (i.e. using radio buttons) 
since this is a quick and easy method for gathering data. 

However, paper surveys have to be scanned in using OMR or OCR methods 
and the information is transferred to a database. The advantages of doing this 
rather than checking each one by hand are: 

• faster to get results 

• fewer errors 

• easier to do a statistical analysis and less expensive (need fewer people). 




Online questionnaires have the added advantage that no data preparation is 
needed at all; the results would be sent directly to a database for analysis. 


6.2.2 Address lists 

Computers, tablets and mobile phones are all used to store information such as 
people’s home addresses, phone numbers, email addresses or personal data such as 
date of birth. A typical address book entry may look like the diagram on the right. 

The majority of address book applications have features that help the user 
organise their records into various groupings; such as: 

• family 

• friends 

• work colleagues. 

The user can then search by name, grouping, address and so on. Many address 
book applications also allow synchronisation with tablets and mobile phones. So 
it is possible to change the data on one system but ensure all devices are kept up 
to date. As soon as the computer is linked to a tablet or mobile phone then both 
linked devices will be updated with the latest information. 

6.2.3 Clubs and society records 

Clubs and societies often keep records of their membership which would 
typically include: membership number, name, payment details, personal details 
(phone number, address), their interests etc. A simple database could easily hold 
all this information making it unnecessary to keep paper records. Consequently, 
if a particular item of interest (e.g. a talk on FI motor racing) came up then 
the computer system could quickly scan all the records on file and find out who 
would be interested in this topic. They could then automatically contact the 
member by email or, using mail merge, send out a letter and flyer. 

It would also be easy 7 to check on membership subscriptions and send out 
reminders. This all saves having paper records which are time-consuming to search 
(and in which details are easy 7 to miss), are easy to lose or misfile, and are more 
expensive (cost of paper plus filing etc.) and it also saves on space in die office area. 
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Mail merge is used to find the names and addresses of club members so that 
reminders can be sent out automatically. The names and addresses would most likely 
be stored on a database (see further information on mail merge in later chapters). 

Record keeping 

To evaluate die advantages of using a computer system for record keeping, 
consider a small bookshop. This shop keeps files on the books in stock and on 
their customer base. This information could be kept in an electronic form in a 
simple database. This would make it easy to contact customers if a particular book 
has just been published or to check on their buying habits. If a customer comes 
into the shop it would also make it easier to search for a particular book (based on 
title, author or ISBN). All this leads to several advantages to the shop: 

• less office space would be required in the shop since no paper records would 
need to be kept 

• it w'ould be quicker and easier to find details of a particular book or find out 
whether or not it was in stock 

• the system would be less expensive since it wouldn’t be necessary' to employ 
somebody to do all die filing and searching 

• there would be fewer errors since no manual checking of paper files would 
need to be done. 

There are some disadvantages of the system: 

• there would be a need to buy a computer and software to run the system 

• time and effort would be required initially to transfer all the existing paper 
files to die database. 


6.2.4 School reports 

Computers can be used to keep data on the academic performance of all the 
students in a school. A database would usually' be used to do this. The school 
could then easily track how well the students were performing over the academic 
year. The database could be used to produce a printed copy of the student’s 
progress in the form of a report. 

This would be considerably' easier (and quicker) than writing out a report for 
each student at the end of the term or year. 

A typical database for this application might contain the following fields: 

Table 1 

StudentID [the student's identification number] 

StudName [the name of the student] 

TutarGroup [which tutor group the student is in] 

Ter ml Grades [the student's grades for the first term] 

Ter ml Attend [the student's attendance record for the first term] 

Ter ml Notes [this may contain teacher notes about the student's performance] 

There may be tables for term 2 and term 3 so that the database contains all the 
data for the students over the full academic y r ear. 

The majority' of databases allow the teachers to produce professional-looking 
reports by carrying out a series of queries. Headed notepaper with the school’s 
name (and possibly logo) will also enhance the appearance of the report. 


^ FIRE Academy 

Semper sursum 

Student: 123456 John Doe 

Term: end of July 2015 

Subject 

Grade 

Mathematics 

A 

Science 

B 

History 

D 

Languages 

E 

Art 

C 

Music 

B 

Attendance: 97% 


Comments: John has continued to 
work well. He has done particularly 
well In Maths, Science and Music. His 
attendance also continues to be 
excellent 
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Mail merge is used to find the names and addresses of parents so that reports 
can be sent out automatically. The names and addresses would most likely be 
stored on a database (see further information on mail merge in later chapters). 

6.2.5 School libraries 

Please refer to Section 6.12 for more details on this topic. 

6.3 Measurement applications 

Measurement applications, using sensors and other electronic hardware {such as a 
microprocessor), are many and varied. 

This type of application involves sensors constantly taking measurement data 
(such as temperature, rate of rotation or light intensity). Because the data from 
the sensors are often in an analogue form, they have to be sent to an Analogue to 
Digital Converter (ADC) to turn the data into a digital format. This is needed 
because microprocessors and computers only understand digital data. 

The term ‘analogue’ means the data is constantly varying and has no discrete 
values (e.g. the height of mercury in a thermometer to represent temperature). 

The term ‘digital’ refers to discrete data which is made up from the binary 
values 0 and 1. When controlling devices such as pumps, valves, heaters, etc., 
data/signals (a series of Is and Os) from the computer often need to be converted 
back into an analogue form (e.g. electric signals) using a Digital to Analogue 
Converter (DAC). 

After conversion, the data is sent to a microprocessor where it is processed. 
However, in measurement applications, the microprocessor simply reviews the 
data from the sensors (by sometimes comparing it to data stored in memory) and 
updates its files and sometimes gives a warning signal if the values are outside 
given parameters. The microprocessor will take no action to change any of the 
conditions during the measurement process. 

Examples of measurement applications include: 


Advice 

Some textbooks will use 
the term 'signal' instead 
of data. 


• weather stations 

• scientific experiments (e.g. taking temperature measurements) 

• measuring a patient’s vital signs on a hospital 

• pollution monitoring 

• burglar alarm systems. 


6.3.1 Weatherstations 

Weather stations are set up to automatically gather data from die environment. 
They' are usually unmanned and use a variety' of sensors to measure: 

• rainfall 

• temperanire 

• wind speed 

• wind direction 

• (barometric) pressure (air pressure) 

• humidity'. 

The data needs to be gathered 24/7 (i.e. 24 hours a day, every day). This data 
can then be used by weadier forecasters to help predict the weather for die next 
few days or take a more long-term view by looking at weather patterns. 
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6.3.2 Measuring a patient's vital signs in a hospital 

The following steps show what happens when a computer is used to measure the 
key vital signs of a patient in a hospital: 

• sensors read key vital signs (such as pulse rate, heart rate, temperature, blood 
pressure, respiration, etc.) 

• the data from the sensors is converted into digital using an ADC 

• the data is stored in the computer’s memory 

• the computer compares the data from the sensors with the values stored in its 
memory (these will be input by the nurse or doctor for a particular patient) 

• the results are output on a screen in the form of graphs and/or numerical readouts 

• an alarm is activated if any of the data is outside acceptable input values 

• the system continues to measure the patient’s vital signs until die computer is 
turned off. 

6.3.3 Measuring pollution in a river 

The following steps show what happens when a computer is used to measure 
pollution in a river: 


• sensors 



• the sensors are placed in at least two different positions so that a pollution 
comparison can be made 

• the data from the sensors is converted into digital using an ADC and sent to 
a computer 

• the computer stores the received data 

• the oxygen levels and acidity levels are compared to the historical data stored 
in memory and they are also compared to preset levels stored in memory 

• the oxygen and acidity' levels from the different positions in the river are also 
compared to see if they are similar - this is used to see if the source of the 
pollution can be found. 

One of two things will now happen: either the data is transferred to a CD/ 

DVD or to a memory stick and taken away for further analysis or the computer is 
connected to a mobile phone network and transmits the data back automatically 
to the monitoring station. 

Other sensors, such as light sensors (to see if there are solids or chemicals in the 
water blocking out light), can also be used. 

Advantages 

• The computer wouldn’t forget to take readings. 

• The computer’s response time is much faster (very important in the hospital 
monitoring application). 

• Doctors, nurses, scientists, etc. can all get on with other tasks whilst the 
measurements are taken automatically. 
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• Computers give 24-hour cover every day. 

• The readings will tend to be more accurate. 

• Readings can be taken more frequently if done by a computer and sensors. 

• It could also be safer since whatever is being measured may have potential 
hazards (e.g. children falling into the river whilst attempting to take readings 
or a nurse looking after a patient who has a contagious disease). 

• Computers can produce graphs automatically for analysis of results. 

• There is a potential cost saving as fewer staff are needed since die measurements 
are now done by computer (which results in a reduced wages bill). 

Disadvantages 

• The computer is unable to respond to unusual circumstances. 

• Computer equipment and measuring software can be expensive to purchase 
and set up in the first place. 

• A student doing an experiment, for example, will rely on the computer doing 
the measurement and analysis - it is possible die student will not learn as 
much using a computer system. 

• If the computer malfunctions or if there is a powder cut, then the computer 
cannot be used, and there needs to be good backup procedures in place to 
cover this eventuality. 


- ' 

Exercise 6b 

A student is carrying out an experiment to measure the temperature of a liquid over a 30-minute 
period. This involves noting down the temperature from a thermometer placed in the liquid; 
readings are taken every 20 seconds. At the end of the 30 minutes, the student draws a graph 
of temperature against time: 



The teacher in charge of the science lesson has decided to do the experiment using sensors and 
a microprocessor. 

1 Describe how the experiment would now be carried out using sensors and microprocessor. 
Describe the main advantages of doing the experiment using sensors and a microprocessor. 


Exercise 6c 

A burglar (intruder) alarm system uses various sensors and a microprocessor to detect the 
presence of intruders. The alarm is set up by keying in a six-digit PIN on a control panel. 

Name three suitable sensors for this application. 

2 Describe how the sensors and microprocessor interact to warn of the presence of 
an intruder. 
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6.4 Microprocessors in control applications 

In control applications, sensors and a microprocessor or computer are again used. 
Sensors send data to the microprocessor or computer which then compares the 
incoming data to stored values or data entered earlier on. As with measuring 
applications, an ADC may be needed before the microprocessor/computer can 
process the data. 

The microprocessor/computer will check whether the incoming data is 
outside the given parameters and will take any necessary action. For example, 
a temperature sensor sends data to a computer which will then check whether 
the temperature is greater dian the preset or stored value. If die temperature 
is greater than the preset value, the computer will send a signal to switch off a 
heater. If the temperature is less than the preset value, the computer will send a 
signal to switch on a heater. There are, of course, many other examples. Unlike 
measurement applications, die microprocessor/computer will take some action 
which will ultimately affect die next input value it receives. By doing this, the 
microprocessor/computer is controlling the application. 

Some control applications include: 

• automatic washing machines 

• automatic ovens/cookers 

• central heating systems 

• chemical plants 

• glasshouse environment control. 

6.4.1 Automatic oven/cooker 

An automatic cooker/oven has temperature sensors and a number of controls 
to set the cooking time (i.e. when to switch the cooker/oven on and off). First 
of all, the start time and end time (or the actual cooking time) are entered. 
Finally, the cooking temperature is selected. 

The microprocessor checks the set time against die current time and when they 
are equal, the cooker/oven heating elements are switched on. Once the cooker/ 
oven starts die cooking process, the microprocessor dien constandy checks die end 
time against current time (the end time may be a pre-set value entered by the user 
or it may be a value calculated by the microprocessor, based on the cooking time 
entered); when they are equal, die cooking process is stopped. 

The microprocessor checks the temperanire data sent from a sensor and turns 
the heating element on if the value less dian the preset value chosen by die user. 

If the temperature is great than or equal to the preset value, then the heating 
element is switched off by the microprocessor. 

Once die cooking process is finished, the microprocessor sends a signal 
to a beeper to making a beeping sound to indicate that die cooking cycle is 
completed. 

6.4.2 Central heating systems 

In die example in Figure 6.6, a gas supply is used to heat water in a boiler. A valve 
on die gas supply is controlled by a microprocessor and is opened if the hearing 
levels need to be increased. A water pump is used to pump hot water around the 
central heating system whenever the temperature drops below a preset value. 

Note: the water pipes and radiators are not shown in the diagram; only those parts controlled by the 
microprocessor are shown. 
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Exercise 6d 

Find out how sensors are 
used in automatic washing 
machines. 





6.4 Microprocessors in control applications 



Figure 6.6 A central heating system 


So how does this work? 


• The required temperature is keyed in and this is stored in the microprocessor 
memory (this is called the preset value). 

• The temperature sensor constandy sends data readings to the microprocessor. 

• The sensor data is first sent to an ADC to convert the analogue data into 
digital data. 

• The digital data is sent to the microprocessor. 

• The microprocessor compares this data with the preset value. 

• If the temperature reading greater than or equal to the preset value then no 
action is taken. 

• If the temperature reading is less than the preset value, then a signal is sent: 

* to an actuator (via a DAC) to open the gas valve to the boiler 

* to an actuator (via a DAC) to turn on the water pump. 

• The process continues until the central heating is switched off. 


Exercise 6e 

Find out how sensors and 
microprocessors are used 
to control the following 
central heating systems: 

1 one which uses an oil 
burner as the source 
of heat 

2 one whidi uses electric 
radiators that are 
switched on and off by 
the microprocessor. 


6.4.3 Chemical process control 

A certain chemical process only works if the temperature is above 70°C and 
the pH (acidity') level is less than 3.5. Sensors are used as part of the control 
system. A heater is used to heat the reactor and valves are used to add acid when 
necessary to maintain the acidity'. How the sensors and computer are used to 
control this process is described below: 

• temperature and pH sensors read data from the chemical process 

• this data is converted to digital using an ADC and is then sent to the 
computer 

• the computer compares the incoming data with preset values stored in 
memory if the: 

* temperature is less than 70°C, a signal is sent to switch on the heaters 

* temperature is greater than or equal to 70°C, a signal is sent to switch off 
the heaters 

* pH is greater than 3.5, then a signal is sent to open a valve and acid is 
added 

* pH is less than or equal to 3.5, then a signal is sent to close this valve 

• the computer signals will be changed into analogue signals using a DAC so 
that it can control the heaters and valves 

• this continues as long as the computer system is activated. 


9 
































6 ICT APPLICATIONS 


6.4.4 Glasshouse environment control 

Five different sensors could be used here to control the glasshouse environment; 
namely, humidity, moisture, temperature, pH and light. To simplify this problem 
the control mechanisms are shown in Figure 6.7. 


> pre-set value 
humidity 


Sensors taking 
readings from 
surroundings 


ADC 




Computer 


Devices under 
computer 
control 


DAC 


< pre-set value 
> pre-set value 
moisture 


< pre-set value 
> pre-set value 
temperature 


< pre-set value 
> pre-set value 


pH 


< pre-set value 


> pre-set value 


light 


Send signal to motors 
to open windows 


Send signal to valves 
to spray water 


Send signal to switch 
on heater to dry 


Send signal to open 
valve to add water 


Send signal to motors 
to open windows 


Send signal to open 
valve to add acid 


Send signal to open 
valve to add alkali 


< pre-set value 


Figure 6.7 Control mechanisms in a glasshouse 


Computer processing 


Send signal to motors to close 
windows and switch on heater 


Send signal to motor 
to close blinds 


Send signal to switch 
on artificial light 


Because of the number of sensors, this is clearly quite a complex problem. 

Let us consider the humidity sensor only. This sends a signal to an ADC which 
then sends a digital signal to the computer. This compares the input with stored 
(preset) values and decides what action needs to be taken (follow the orange 
lines in the diagram above). If humidity is greater than (>) the preset value, the 
computer sends a signal to a DAC to operate die motors to open windows thus 
reducing the humidity. If it is less than (<) the preset value, die computer sends 
a signal to open valves to spray water into the air (follow the green lines in the 
diagram above). If the reading is the same as the preset value, then no action is 
taken (this isn’t shown in the diagram since it could follow either direction). 

The control process continues as long as the system is switched on. Similar 
arguments can be used for all five sensors. 

The table on the next page gives a list of possible sensors diat might be used in 
various applications which involve measurement or control. 


















































































6.4 Microprocessors in control applications 


Sensor type 

Possible applications 

Temperature 

used in the control of central heating systems 


used in the control of/measuring temperatures in a chemical process 

Moisture 

measuring/used in the control of a glasshouse environment 


measuring moisture levels in any process (e.g. in the production of electronic components) 

Gxygen/carbon dioxide 

environment monitoring (e.g. measuring the oxygen content in a river to check for pollution) 


measuring carbon dioxide levels in a glasshouse 

Light 

measuring the light levels in a glasshouse 


measuring for light levels in a dark room (photography) 


used with automatic doors 

Infra-red 

detecting an intruder by the breaking of an infra-red beam 


allows microprocessor to count items 

Pressure 

detecting intruders in a burglar alarm system 


counting vehicles as they pass over a bridge 

Acoustic 

picking up sounds (e.g. footsteps when used in a burglar alarm system) 


detecting liquids or solids moving in pipes/check for blockages in pipes 

Motion 

detecting movement (as in virtual reality interface devices) 

pH 

measuring acid/alkaline levels in a river (pollution monitoring) 


used in a glasshouse to measure soil acidity/alkalinity 


used to measure acidity in a chemical process 

Proximity/distance 

these tend to be another name for the above sensors such as infra-red, motion, etc.) 


Exercise 6f 

I i Name the sensors needed m the control of an automatic washing machine, 
ii Describe how sensors and a microprocessor are used to control the wash cycle in an 
automatic washing machine. 

Look at Figure 6.7 on page 98. Describe how the pH sensor and light sensor are used to 
control the soil acidity and light levels in the glasshouse. 

A street lamp is turned on when it is dark and is switched off when it becomes light again. 
What sensor is needed to determine whether it is dark or light? 

Describe how the sensors and microprocessor are used to control the switching on and off 
of the street lamp. Take into account situations such as very heavy cloud cover so that the 
lamp isn't switching on and off every 30 seconds. 


Why use sensors and computer systems to control processes? 

A number of advantages were given earlier under the measurement applications 
section; these advantages are also valid for control applications. There are a couple 
of additional advantages to consider: 

• the response time, if some parameter is out of range, is much faster 

• if a process is dangerous it is better to control it from a distance. 

The disadvantages are very similar to those given earlier for measurement 
applications using computers and microprocessors. 

6.4.5 Turtle graphics 

This is based on the computer language called LOGO and is now usually known 
as turtle graphics. This is essentially the control of the movement of a ‘turtle’ on 
a computer screen by a number of key commands which can be typed in. 
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The most common commands are: 


Command 

Meaning 

FORWARD x 

Move xcm forward 

BACKWARD x 

Move xcm backward 

, LEFT d 

Turn left through d degrees 

RIGHT d 

Turn right through d degrees 

REPEAT n 

Repeat next set of instructions n times 

! ENDREPEAT 

Finish the repeat bop 

PENUP 

Lift the pen up 

PENDOWN 

Lower the pen 


Each square has side lergth of 20 cm 
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Two different ways to draw this shape are shown below. Option 1 uses a sequence 
of commands that draw the shape line by line. However, option 2 is a more 
efficient technique that uses the REPEAT and ENDREPEAT commands. This is 
used when repeating sequences exist which can be enclosed inside the REPEAT 
... ENDREPEAT construct. For example: 

10 RIGHT 50 
20 FORWARD 30 
30 RIGHT 50 
40 FORWARD 30 
50 RIGHT 50 
60 FORWARD 30 
70 RIGHT 50 
SO FORWARD 30 
90 RIGHT 50 
100 FORWARD 30 
110 RIGHT 50 
120 FORWARD 30 

This sequence consists of six repeating commands: 

RIGHT 50 
FORWARD 30 

and we can therefore write the whole sequence as: 

10 REPEAT 6 
20 RIGHT 50 
30 FORWARD 30 
40 ENDREPEAT 

which is considerably more efficient since it only needs four lines rather than 12. 

Thus, to draw the shape shown earlier we have the two possible solutions 
shown in the table on the next page (option 2 makes use of the REPEAT ... 
ENDREPEAT construct). 






























6.4 Microprocessors in control applications 


Option 1 instructions 

Option 2 instructions 

PEN DOWN 

FORWARD 40 

PENDOWN 

PENDOWN 

LEFT 90 

LEFT 90 

LEFT 90 

FORWARD 20 

FORWARD 40 

PEN DOWN 

REPEAT 3 

REPEAT 3 

RIGHT 90 

FORWARD 20 

FORWARD 40 

RIGHT 90 

FORWARD 40 

RIGHT 90 

RIGHT 90 

FORWARD 40 

RIGHT 90 

FORWARD 40 

ENDREPEAT 

ENDREPEAT 

FORWARD 40 

RIGHT 90 

FORWARD 20 


RIGHT 90 

FORWARD 40 

PENUP 


FORWARD 20 

RIGHT 90 

LEFT 90 


PENUP 

FORWARD 40 

FORWARD 40 


LEFT 90 


LEFT 90 



Exercise 6g 

Show how the following sequence could be simplified by using the REPEAT ... END REPEAT 
construct wherever possible: 


10 

PENDOWN 

100 

LEFT 72 

20 

LEFT 90 

110 

PENUP 

30 

FORWARD 80 

120 

FORWARD 100 

40 

RIGHT 72 

130 

PENDOWN 

50 

FORWARD 80 

140 

FORWARD 50 

60 

RIGHT 72 

150 

RIGHT 90 

70 

FORWARD 80 

160 

FORWARD 50 

30 

RIGHT 72 

170 

RIGHT 90 

90 

FORWARD 80 

180 

FORWARD 50 



190 

PENUP 


- / 


^Exercise 6h 

Use the REPEAT .... ENDREPEAT commands whenever you can to draw the following shape: 



Each side is length 30 mm. and the angle shown is 45°, 

2 Use turtle graphics to draw the following two-shape drawing. Each side of the regular 
triangle is 50 mm and each side of the regular pentagon is 30 mm. The angles in the triangle 
are 60° and the angle shown in the pentagon is 72°. (The distance between the two shapes 
is 120 mm,) 
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6.5 Modelling applications 

A computer model is the creation of a model of a real system in order to study 
the behaviour of the system. The model is computer generated and is based on 
mathematical representations. 

The whole idea is to try to find out what mechanisms control how a system 
behaves. This then makes it possible to predict the behaviour of the system in the 
future and also see if it is possible to influence this future behaviour. 

Computer models have die advantage that they save money, can help find a 
solution more quickly and can be considerably safer (more of this later). There 
are many examples of computer models which range from simple spreadsheet 
representations through to complex flight simulators. The following simple 
example uses a spreadsheet to do the modelling of a nick shop in a school: 
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The formulae behind this spreadsheet are: 
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Thus by varying the values in column C or in column E it would be possible 
to model the shop’s profit or loss. This is a very simple model but it shows the 
principal of using spreadsheets to carry out any type of modelling that can be 
represented in a mathematical form. 


Traffic light simulation 

A set of traffic lights are to be modelled at a Y-junction : 

In this computer model it is necessary to consider: 

i How and what data needs to be collected. 

ii How the computer model is carried out. 

iii How the system would work in real life. 

How and what data needs to be collected? 

Since the success (or failure) of a computer model depends on how realistic it 
is, data needs to be collected by watching traffic for a long period of time at the 
Y-junction. This is best done by using induction loop sensors which count the 
number of vehicles at each junction. Manual data collection is possible but is prone 
to errors and is difficult to do over an 18-hour period per day (for example). The 
sort of data that would need to be collected or considered for collection is as follows: 



• a count of the number of vehicles passing the junction in all directions at all 
different times of the day 

• the day of the week (weekends, bank holidays, etc. can alter how the data 
need be interpreted) 

• how long it takes a vehicle to clear the junction 
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• how long it takes the slowest vehicle to pass through the junction 

• whether there are any pedestrian crossings etc. nearby 

• whether there are other factors which might affect the junction (e.g. left 
turns, right turns, filtering, etc.}. 

How is the computer model carried out? 

Data from the above list is entered into the computer and the computer model 
is run. Once the designers are satisfied that it models the real situation accurately 
(i.e. by comparing results obtained with actual traffic flow from a number of data 
sets) then different scenarios can be tried out. For example: 

• vary the timing of the lights and see how the traffic flow was affected 

• increase the number of vehicles stopped at part of the junction and then 
change the timing of the lights to see how the traffic flow is affected 

• increase or decrease traffic flow’ in all directions 

• consider how r emergency vehicles affect traffic flow at different times of 
the day. 

How would the system work in real life? 

1 Sensors in die road gadier data and count the number of vehicles at the 
junction. 

2 This data is sent to a control box or to a computer (it may need to be 
converted first into a form understood by the computer). 

3 The gadiered data is compared to data stored in the system (die stored data is 
based on model predictions which were used to optimise die traffic flow). 

4 The control box or computer ‘■decides’ what action needs to be taken. 

5 Signals are sent out to the traffic lights to change their timing if necessary. 

Why are computer models done (in general terms)? 

• They are less expensive than having to build the real thing (e.g. a bridge!). 

• On many occasions it is safer to run a computer model (some real situations 
are hazardous e.g. chemical processes). 

• With computer models it is much easier to try out various scenarios in 
advance. 

• It is nearly impossible to try out some tasks in real life because of the high 
risk involved or the remoteness (e.g. outer space, under die sea, nuclear 
reactors, crash testing cars, etc.). 

• Time scales are reduced by doing a computer model radier than the real 
tiling (some applications would take years before a result was known e.g. 
climate change calculations, population growth, etc.). 

Other examples of computer models include: population growth, modelling 
queues at checkouts, training pilots and drivers, running chemical and nuclear 
plants, crash testing of cars, financial modelling and weather predictions. 
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(Exercise 6i 

Create a spreadsheet to do some personal financial modelling. Indude the monthly income in 
one row and then show all the monthly outgoings. For example: 
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Outgoings: 
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clothes 
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Extend the list as much as you want or change the outgoings to be more realistic if necessary 
Insert some values into the spreadsheet and then change a few values to see the effect on your 
finances. Add extra columns or extra outgoings to extend the spreadsheet. Finally try graphing 
your income against outgoings for each month and for a year (do a prediction for the year after 
four months, for example). 


Exercise 6j 


Here is a list of five computer models and also a list of five reasons why models are carried out 
Try to match the five models to the best reason why that model would be done. 


Model 

Reason 

PILOT TRAINING 


Cost of building the real thing is too expensive 



ENVIRONMENTAL MODELLING 


Some situations are too dangerous to humans 



MODELLING BRIDGE LOADING 


Take too long to get results back from real thing 



NUCLEAR REACTOR MODEL 


It is almost impossible to do the tasks for real 



SPACE EXPLORATION 


Easier/safer to make changes to a model 
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6.6 Manufacturing applications 

Manufacturing uses ICT (i.e. automation) in a number of areas to improve 
productivity, reduce costs, improve consistency and to make factories safer and 
more environmentally friendly. 

One of die most common forms of automation is the use of robots. 

Robotics 

Robots are used in many areas of manufacturing, from heavy work right through 
to delicate operations. Examples include: paint spraying of car bodies, welding 
bodywork on cars, manufacturing of microchips, manufacturing electrical goods 
and automatic warehouses. 

Control of robots is either through embedded (built-in) microprocessors or 
linked to a computer system. Programming of the robot to do a series of tasks is 
generally done in two ways: 

1 The robot is programmed with a sequence of instructions which allow it to 
carry out the series of tasks (e.g. spraying a car body with paint). 

2 Alternatively, a human operator manually carries out the series of tasks; this 
can be done in two ways. In our example, we will assume an object is being 
painted using a robot arm. 

i The robot arm is guided by a worker when 
spraying the object; each movement of the arm 
is stored as an instruction in the computer. 

OR 

ii The worker straps sensors to his own arm and 
sprays the object; each movement is stored as 
a set of instructions in a computer; the sensors 
send back information such as position relative 
to the object, arm rotation, and so on - this 
information forms part of the instructions 
stored in the computer. 

Whichever method is used, once the instructions 
have been saved, each series of tasks can then be 
carried out by a robot arm automatically. Each 
instruction will be carried out identically every time 
(e.g. assembling parts in a television) giving 
a consistent product. 

Robots are often equipped with sensors so they 
can gather important information about their 
surroundings and also preventing them from doing 
‘stupid things’ e.g. stopping a robot spraying a car if 
no car is present, or stop the spraying operation if the 
supply of paint has run out, etc. 

Robots are very good at repetitive tasks. However, 
if there are many different tasks (e.g. making 
specialist glassware for some scientific work) then it is Figure 6.8 Robot arm equipped with a spray gun 'end effector'. Different 
often better to still use human operators. end effectors allow the robot arm to carry out ma ny d ifferent tasks 
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Advantages 

• They can work in environments harmful to human operators. 

• They can work non-stop (24/7). 

• They are less expensive in the long term (although expensive to buy initially, 
they don’t need wages). 

• Higher productivity (don’t need holidays, etc.). 

• Greater consistency (e.g. every car coming off a production line is identical). 

• They can do boring, repetitive tasks leaving humans free to do other more 
skilled work (e.g. quality control or design work). 


Disadvantages 


• They find it difficult to do ‘unusual’ tasks (e.g. one-off glassware for a 
chemical company). 

• They can cause higher unemployment (replacing skilled labour). 

• Since robots do many of die tasks once done by humans, there is a real risk of 
certain skills (such as welding) being lost. 

• Because robots are independent of the skills base, factories can be moved 
anywhere in the world (again causing unemployment). 

• The initial set-up and maintenance of robots can be expensive. 

6.7 School management systems 

Schools have to manage a number of different tasks in die day-to-day running of 
the school. These include: 


r Exercise 6k ^ 

Which of these are 
advantages and 
disadvantages for the 
employees and which are 
for the employers? 

< _ > 


• registration and attendance records of the students 

• student performance 

• organisation of school exams (internal and external) 

• creation of timetables 

• teacher substitution (when teachers are absent due to illness or training). 


6.7.1 School registration systems 

The traditional way to record the registration and attendance of a student was 
to complete daily registers. This was very time consuming since it required 
a 10-minute session at the beginning and end of each day. It was also prone 
to error if a student’s name was missed at some point during the registration 
process. There are now a number of possible ways of automating the registration 
process using hardware and software, some of which are included below. 


Method 1 


Issue each student with an ID card. This would contain a magnetic stripe (shown 
in black) on the rear of the card. The student would have to sign the card and 
also write his unique student ID on the back of the card as well. The magnetic 
stripe would contain the name of the school, the name of the student, the 
student’s data of birth and their unique ID (registration) number. 

Each morning the student would arrive at the school and swipe their ID card 
through a magnetic card reader. The data read would identify the student and the 
time and date they entered the school’s premises. This data would now be stored 
on a database. On leaving the school (either at lunchtime or at the end of the 
day), the ID card would again be swiped. This would now record the leaving time 
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and date on die database. This would give a very comprehensive record of when 
the student attended the school and the number of hours they attended. It would 
also be a more secure method in the event of, for example, a fire. The school 
would now be able to account for every student currently showing as being 
present on the school premises. Using the paper-based system, a student could 
register then just go home - with this ID card system, the student’s attendance 
would be known at all rimes. 

There are further subtleties that could be used such as (1) use of a PIN to 
stop another student swiping in with the wrong card (2) use of GPS tracking 
(see Section 6.16.1) so the exact whereabouts of a student would be known; this 
would require the addition of a chip in die ID card so that the tracking system 
could identify them (this is the basis of RFID which was discussed in Chapter 2). 
At the end of a term (or school year), the database could be interrogated and it 
would give an accurate attendance record for the student. 

Method 2 

A second method could make use of biometrics. Each student would have their 
fingerprints taken. Their personal details (as in method 1) plus fingerprints would 
be stored on a database. When a student entered the school premises, they w r ould 
be asked to put their hand on a scanner which w r ould read their fingerprints. Since 
each student would have unique fingerprints, this system would be very secure. 

As with method 1, the date and time of entering or leaving the school would be 
accurately recorded on the database. 

Advantages 

• Fingerprints are unique, so it would be impossible for a student to sign in 
pretending to be someone else (with magnetic cards, a student could give his 
card to a friend and ask them to sign in for him) - this gives more accurate 
data and improved security-. 

• ID cards could easily be lost - fingerprints are ‘part of you’ so can’t be lost. 

• ID cards could be affected by magnetic fields (e.g. by being placed close to a 
mobile phone) which would stop them working. 

• It is much easier to ‘clone’ (i.e. make copies of) ID cards than it would be to 
copy fingerprints (not impossible but very difficult). 

Disadvantages 

• It would take a long time to collect the initial fingerprints for every student in 
the school. 

• The equipment needed to take and read fingerprints is more expensive than 
magnetic stripe reading equipment. 

• If a student cuts a finger, the fingerprint may not be identified by the system 
(which would prevent entry- to the school). 

• There are ‘invasion of privacy’ issues and some parents may object to having 
the fingerprints of their children stored on a database. 

6.7.2 Student performance 

Teachers could make considerable use of spreadsheets to monitor the 
performance of their students. This was discussed in Section 5.1. Essentially", 
spreadsheets could record the test results of each student over a term/year. This 
would allow" a teacher easily to see how they w r ere performing against other 
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students in the same subjects. It would also be easy to import data into a report, 
for example, summarising a student’s performance over the academic year. 

6.7.3 Exam timetables, subject timetables and 
teacher substitution 

Timetables are often required for the following: 

• exams scheduling (both internal and external) 

• subject scheduling 

• producing cover/substitution plans for teachers who are absent. 

For example, at the start of a new academic year, a student may be given their 
own personal timetable covering their subject allocation: 



Timetable for: 

Paul Smith 012 234 BBS Summer term 2016 



09:00-10:30 

10:40-12:10 

12:2<M3:20 

13:30-15:00 

15:10-16:40 

Monday 

Mathematics 

History 

hndt 

Science 

Science 

Tuesday 

Geography 

Art/Music 

fundi 

ICT 

ICT 

Wednesday 

Sport time 

Sport time 

fundi 

Art/Music 

Geography 

Thursday 

Geoqraphy 

History 

fund} 

Mathematics 

Art/Music 

Friday 

ICT 

Mathematics 

fundi 

Science 

History 


Many factors have to be taken into account when producing timetables for each 
student: 

• availability' of teachers 

• availability' of rooms for each subject 

• subject clashes (e .g. a student wishing to do French from a group containing 
French, Flistory, English and Spanish finds this clashes with their Art/Music 
lessons and so they have to fake History instead of French) 

• number of hours for each subject 

• making sure double lessons appear for certain practical subjects but ensuring 
this doesn’t happen with others. 

Timetables are also produced so that students know when to sit an exam. 

This allows them to schedule their work correctly. 

The main advantages of using software to create timetables is that it is quicker 
and less error-prone than the older paper-based systems. It is also easier to try 
‘whatiP scenarios to ensure the most efficient use of time is utilised. 

Likewise, timetables can be produced to cover classes when teachers are 
absent. This is often done using die main timetable software since each teacher 
is allocated a class or non-contact time for each of the teaching periods. In the 
example above, a teacher would have either a class or a ‘free period’ for each 
1.5 hour session. The main subject speciality of each teacher is also stored so that 
a subject specialist can be used to cover for absent teachers. 

6.8 Booking systems 

6.8.1 Theatre and cinema booking systems 

Online booking systems rely on die ability' to update files immediately thus preventing 
double-booking etc. which could happen if the system response time was slow. 
Booking systems are used for transport (flights, trains and buses), cinemas and theatres. 
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We will consider the theatre booking system to describe how this system works. 
With this example, we have assumed that the customer has already logged on to 
the theatre booking web site: 

• the customer clicks on the performance they wish to see 

• a date and time is typed in 

• the required number of seats is also entered 

• the seating display in the theatre is shown on the screen 

• the user selects their seat(s) by highlighting the actual seats on the screen 
display and then clicks CONFIRM to go to the next part of the process 
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• the database is then searched to check the availability' of the selected seats 

• if the seats are available, the total price is shown + the seat numbers; this 
shows on another screen on the web page 

• if the customer is happy with this, they select CONFIRM on the screen 

• the seats are now temporarily set at NO LONGER AVAILABLE 

• the customer then enters their personal details or indicates that they are a 
returning customer (in which case the website will already have their details) 

• the payment method is then selected and payment made 

• the theatre seats are then booked in the customer’s name 

• the final details are again shown on the screen 

• an email is sent to the customer which they print out as their proof of 
purchase (this also acts as their printed ticket when they' go to die theatre 
an e-ticket) 

• the database is finally updated with the transaction and the seats become no 
longer available. 

Booking seats at the cinema is obviously a similar series of steps. However, 
booking flights is slightly more complex since it involves choosing airport, etc. 
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6.8.2 Flight booking systems 


H & S 

flight booking 


SdtetiuEQ 

Departing 13 JUN 2015 [Sj | 
Returning 20 JUN 2015 \ J\ | 


at Any time | ij 
st > 

Are you flexible by +/- 1 day? □ 

My flight will be (*) Return Q One way M ultistop > 

Route 

From ’jTj Include low-cast airlines g) 

To jT] Direct flights only Q 


Traveflerfs) 

Adultfs) 


Child(ren) 
(2-11 years) 


Infants 


"S 


(1 infant per 
adult) 


Need help 


If you need help using this part of the site, please 
review our information about Flight booking. 


Don't forget insurance 


For peace of mind r we provide comprehensive online 
travel insurance 


Be informed 


How can I get the cheapest deal? 

* Saturday night stay 

* Buy a return ticket 

* Book early 

* Try different airports 


Figure 6.9 An example of an online web page for choosing flights 


Exercise 61 


Using the screenshot in Figure 6.9, describe the stages when a person logs on to a flight 
booking website and makes a booking. Describe how the seats are booked, how double¬ 
booking is prevented, how the customer's tickets are produced and how payment is made. 

Also investigate the latest ways of creating e-tickets such as Apps on smartphones and so on. 
Why are these new methods better than printing out a confirmation email to act as the e-ticket? 


Advantages of online booking systems 


• They prevent double-booking (which could happen in paper-based systems 
which didn’t update the system fast enough). 

• The customer gets immediate feedback on the availability of seats and 
whether or not their booking has been successful. 

• The customer can make bookings at any time of the day. 

• The customer’s email address allows the booking company to attach ‘special 
offers’ to them and inform them of such offers automatically. 

• It is usually easier to browse the seating plans (particularly on flights) to 
choose the best seats available at the price. 

• It is possible to ‘reserve’ at seat for a period of time - this allows a custome r 
to ‘make up their mind’ before finalising the booking of the seat (this was 
difficult to do with the older paper-based systems). 

• Very often there are no printed tickets which saves postal costs and also 
allows ‘impulse’ bookings only a few hours in advance. 

• Online booking allows the use of modern smartphone and tablet apps 
technology- die customer is sent a QR code which contains all die booking 
information necessary (diis QR code is stored on die smartphone or tablet and 
only needs to scanned at the dieatre or cinema on arrival). This removes die 
need to print out tickets (which can get lost) and also removes the possibility of 
forgeries. 
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Disadvantages of online booking systems 

• The setting up and maintenance of online booking systems is expensive. 

• All customers using this service need access to a computer and a reliable 
internet connection. 

• It is often more difficult to cancel the booking and get your money back 
using online systems. 

• If the server is down for maintenance or if the systems breaks down, it 
becomes impossible to book seats by any method (a temporary paper-based 
system can’t be used because of the risk of double-booking occurring). 

• If the websites are not well designed, it can be difficult to make exactly the 
booking you want or can lead you to make mistakes; this is a particular issue with 
flight bookings where correcting an error can cost the customer an additional fee. 

• Booking online does not allow you to build a personal relationship with the 
travel agent who might offer free upgrades or special offers which may not be 
available to online bookings. 


6.9 Banking applications 

The use of computer technology has revolutionised how we all do our banking 
transactions. This section will consider: 


• the use of automatic teller machines (ATMs) 

• internet banking 

• telephone banking 

• chip and PIN technology 

• clearing of cheques 

• electronic fluids transfer. 

6.9.1 Automatic teller machines (ATMs) 

Automatic teller machines (ATMs) are places where customers can get cash 
(or carry out certain other banking activities such as order a statement) using 
their credit or debit card. 

The following sequence shows a typical ATM process: 



Sequence for withdrawing cash 

What goes on behind the scenes 

Customer puts card into ATM 

Contact made with bank's computer 

PIN is entered using the keypad 

PIN is checked to see if it is correct 

A number of options are given: 

* change PIN 

* top up mobile phone 

* see account balance 

* on screen 

* printed out 

* pay in cheques 

* receipt required? 

* get a mini statement (e.g. transactions over the last week) 

* pay a bill 

* make a money transfer 

* withdraw cash 


The customer selects the cash option 


A number of cash amounts are shown 

Card is checked to see if card expiration date is exceeded or 
card is reported stolen 

The customer accepts one of the options or types in a different amount 

Customer's account is accessed to see if they have sufficient funds 



=& continued... 
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Check is made to see if daily limit exceeded 

The customer is then asked if they want a receipt 


The card is returned 

Transaction is OK 

Money is dispensed 

Customer's account is updated 


There are a few disadvantages with. ATMs: 


• they are often in places where theft can take place at night 

• '■bogus’ ATMs can be set up to gather information about the card and retain 
the card 

• some banks charge customers for the use of ATMs. 

6.9.2 Internet banking 

Using internet banking requires good security. It allows the transfer of sums of 
money between accounts, payment of bills, ordering of statements, and so on. This 
is of particular benefit to people who are unable to visit banks during their normal 
opening hours or if they suffer some disability which makes travelling to the bank 
difficult. Thus all the advantages of working from home are valid with internet 
banking. However, it is also true that the disadvantages of using the internet are 
very valid when applied to internet banking. As the amount of online shopping 
and banking increases, the impact on society begins to gain in significance. 

Online shopping and banking means that more and more people are staying at 
home to buy goods and services, manage their bank accounts and book holidays 
etc. This would all be done using a computer connected to the internet and 
some form of electronic payment (usually a credit or debit card). The following 
notes give a comprehensive list of the advantages and disadvantages of using the 
internet to carry out many of these tasks. 

Because there is considerable overlap between the advantages and disadvantages 
of online banking and online shopping, these are both considered together here 
(see also Section 6.13 for more information on the retail sector). 

Advantages of online shopping and banking 

• There is no longer a need to travel into the town centre thus reducing costs 
(money for fuel, bus fares, etc.) and time-wasting; it also helps to reduce 
town centre congestion and pollution. 

• Users now have access to a worldwide market and can thus look for products 
that are cheaper; this is obviously less expensive and less time consuming than 
having to shop around by die more conventional methods; they will also have 
access to a much wider choice of goods. 

• Disabled and elderly people can now access any shop or bank without die need to 
leave home which is of great benefit to them; it helps to keep them part of society 
since they can now do all die tilings taken for granted by able-bodied people. 

• Because it is online, shopping and banking can be done at any time on any 
day of the week (i.e. 24/7) - this is particularly helpful to people who work 
as die shops/banks would normally be closed when they finished work. 

• Teople can spend more time doing other things e.g. going shopping to die 
supermarket probably took up a lot of rime; by doing this online (e.g. setting 
up repeat items) people are now free to do more leisure activities. 

• Many people find it Jess embarrassing to ask for a bank loan using the 
internet radier than enduring a face-to-face discussion with bank staff. 

• There are often long queues at the banks or checkouts at die shops, so 
internet banking saves time. 
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• The shops and banks save money by not having as many staff working tor 
them (reduced wage bill) or hiring of high street premises (reduction in 
rental costs) - these savings are often passed on to customers in the form of 
lower interest rates, cheaper goods or higher rates on interest for savers. 

Disadvantages of online shopping and banking 

• There is the possibility' of isolation and lack of socialisation if people stay at 
home to do all their shopping and banking. 

• There are possible health risks associated with ojiline shopping or banking 
because of a lack of exercise; if people physically go shopping then they are 
getting some exercise. 

• Security' issues are a major concern (e.g. hacking, stealing credit card details, 
etc.) as are viruses and other malware (e.g. phishing, pharming and so on). 

• Accidentally using fraudulent bank or shopping websites is always a risk and 
this is linked to security' issues. 

• It is necessary to have a computer and to pay for the internet to take part in 
online shopping and banking. 

• Unlike high street shopping, it is only possible to see a picture of the goods, 
which might not portray the exact colour of a dress for instance (nor can you 
try something on to see if it suits) before buying them; you also to have wait 
several days for the goods to arrive; returning goods is also expensive. 

• High street shops and banks are closing because of die increase in online 
shopping or banking and this is leading to ‘ghost towns’ forming. 

• It is easier to make errors with online banking and transfer money incorrectly 
to different accounts. 

Effects on companies due to the spread of online 
shopping and banking 

The earlier discussions all centred around the effects of ICT on people. 
Companies and other organisations have also been affected by die growth of ICT 
and online shopping and banking. Some of die effects are listed below: 

• companies can save costs here since fewer staff need to be paid and it isn’t 
necessary to have as many shops and banks in high streets to deal with potential 
customers 

• because the internet is global, the potential customer base is increased 

• there will be some increased costs, however, because of the need to retrain 
staff and the need to employ more staff in despatch departments 

• there are also costs due to the setting up and maintaining of websites to 
enable online shopping and banking 

• since there is very' little or no customer-employee interaction, diis could 
lead to a drop in customer loyalty' which could lead to loss of customers (this 
could also be brought about by the lack of personal service associated with 
online shopping and banking) 

• robberies are less likely due to die decrease in the number of high street banks 

• banks also need to employ fewer security staff which has a cost benefit. 



6.9.3 Telephone banking 

Telephone banking is similar to internet banking. The main difference is that it 
uses the telephone rather than a computer. 
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With this system, the customer calls the bank using a telephone. The sequence 
is as follows: 

• the customer keys in their account number 

• they are then requested to enter a four-digit TIN or selected numbers from 
their TIN 

• the customer will then hear various options, which might include: 

• press T’ for your balance 

• press ‘2’ to carry out a money transfer 

* press ‘3’ to pay a bill 

* press l, 4’ to talk to one of our representatives 

• the customer chooses one of the options (either by pressing the correct key, 
or some systems ask the customer to speak the number - this relies on voice 
recognition). 

As with internet banking, customers are able to: 

• check their balances anywhere in the world 

• pay bills or transfer money to another account 

• talk with a bank representative. 

The advantages of telephone banking are similar to internet banking but with this 
system there is no need to have a computer and it’s possible to talk to an actual 
human being. Many people still find this a more attractive proposition. 

However, compared to internet banking, it can be much slower (there may be a 
long queue before you can talk to somebody) and die options can be a little more 
complex to navigate. But it can also be quicker if your computer isn’t switched on 
at the time and you only want a balance enquiry. 


-- 

Exercise 6m 

Using the notes from Sections 6.9.2 and 6,9.3, compare the advantages and disadvantages of 
using internet banking and telephone banking. 

Consider how easy both methods are, the security issues and the need for equipment and 
communication lines. Also do some research and compare both methods to using banking apps 
on smartphones, 

Put your findings into an article and try to draw some form of conclusion. 


6.9.4 Chip and PIN 

Many credit cards are equipped with a chip as well as a magnetic stripe - this 
contains key information such as the PIN. 

This system is designed to enhance security' since it is better than relying only 
on a signature. When paying for items using a chip and TIN card, a form of 
electronic funds transfer (EFT) takes place (see Section 6.9.6). In this example, 
suppose a customer goes into a restaurant to pay for a meal using a chip and 
PIN card: 



1 The PIN is entered using a keypad. 

2 The card is checked to see if it is valid (check on expiry date, whether stolen 
card, etc.). 

3 The PIN is read from the cliip on the card and is compared to the one just 
keyed in. 
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4 If they are the same, then the transaction can proceed. 

If this is the third attempt at entering the TIN, the n the transaction 
is terminated. 

5 The restaurant’s bank contacts die customer’s bank. 

6 A check is made on whether they have enough funds. 

7 If die card is not valid or there aren’t enough funds available, then the 
transaction is terminated. 

8 If everything checks out OK, then die transaction is authorised. 

9 An authorisation code is sent to the restaurant. 

10 The price of the meal is then deducted from the customer’s account. 

11 The same amount of money is then added to the restauran t’s bank account. 

12 A receipt is produced as proof of purchase. 

6.9.5 Clearing of cheques 

This section reviews how banks clear cheques using a centralised clearing centre. 

Suppose John uses a bank called Hodder Bank and he pays a cheque for $50 
to a company called H&S Ltd who bank with die Smith Bank. How is the H&.S 
bank account credited with $50? 

First of all the cheque is sent by the Smith Bank to a centralised clearing centre. 
The cheque is processed by the clearing centre by first of all passing it through a 
reader/sorter machine. This machine automatically reads: 



the amount on the cheque 

the code line (containing account number, sort code and cheque number). 


All die cheques are then sorted using their sort codes (unique, six-digit numbers 
that are used to identify each bank or building society), ready for sending to an 
exchange centre. 

The data from the cheque which has been read is then converted into an 
encrypted file known as IBDE (Inter-Bank Data Exchange) file. Every IBDE 
is ‘signed’ with a digital signature so that the receiving bank can be sure diat the 
data hasn’t been tampered with. 

Later, Smith Bank delivers die cheque to an exchange centre. The exchange 
centre then passes the cheque back to the paying bank (Hodder Bank in this case) 
which then sends it to its own clearing centre. 

At the paying bank’s clearing centre, the digital signature is first checked and 
then the cheque is passed through their own reader/sorter machine to make sure 
the data matches with that on die IBDE file. It also sorts the cheques into branch 
order (using the sort code). 
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Later on, Hodder Bank checks to see if John has enough money in his account 
to cover the cheque, and also that it has been signed, dated and written correctly 
and is genuine. Based on this information, Hodder Bank decides whether to pay 
John’s cheque to H&S Ltd or return it unpaid to the Smith Bank. 

If John’s bank decides not to pay the cheque to H&S Ltd, his bank will send 
the unpaid cheque back to the Smith Bank by special courier. 

The decision to return a cheque unpaid must be made on the morning of the 
day after exchange so the cheque can be returned straightaway to Sjnith Bank if 
necessary. A cheque may be returned unpaid for a number of reasons, such as: 

• the customer has not got enough money in their account to pay the cheque 

• it has not been signed, dated, or written correctly 

• it is fraudulent for some reason. 

This whole process, known as ‘clearing a cheque’, takes three working days, so if 
you pay in a cheque on a Wednesday, Thursday, or Friday, it will actually take five 
days to clear. 

6.9.6 Electronic funds transfer 

Electronic funds transfer (EFT) is a system that allows money transfer 
instructions to be sent directly to a bank’s computer system. No actual 
money is transferred ; the whole system relies on electronic transfer of money 
between accounts. When an EFT instruction is received, the computer system 
automatically transfers the specified amount from one account to another. 

One common use of EFT is the payment of salaries to the staff of a large 
company. On the day when payment is made, the company instructs the bank to 
transfer money from their account into the bank accounts of their employees. 



Other examples of EFT include: When a credit/debit card is used to pay for a purchase 
in a store, the payment is made using a system called Electronic Fund Transfer at 
Point-of Sale (EFTPOS). Use of EFTPOS was discussed earlier in Chapter 2. 

6.10 Expert systems 

Expert systems have been developed to mimic the expertise and knowledge of an 
expert in a particular field. Examples include: 

• diagnosing a person’s illness 

• diagnostics (finding faults in a car engine, finding faults on a circuit board, 
etc.) 

• prospecting for oil and minerals 































• tax and financial calculations 

• strategy games (e.g. chess) 

• identification of plants, animals and chemical compounds 

• road scheduling for delivery vehicles. 



Figure 6.10 A basic expert system is made up of a number of elements 

6.10.1 How to set up an expert system 

• Experts in die field are interviewed. 

• Data is then collected from these experts. 

• A knowledge base is first designed and then created (the knowledge from 
the experts is used to populate die knowledge base). 

• The rules base is then designed and created and an inference engine is also 
designed and created. 

• An explanation system is also developed. 

• The input screen and output format is also designed and created (this is 
known as the user interface). 

• The expert system is tested against known conditions/scenarios and is also 
checked to see if it meets the original specification. 

• Experts are interviewed about how effective ir is before the expert system 
goes out on general release. 

Advantages 

• They provide consistent answers and are not affected by emotional reasoning. 

• They never ‘forget’ to answer a question when determining the logic. 

• Using expert systems reduces the time to solve a problem. 

• They indicate the probability' of the given solution being accurate or correct. 

• The potential of saving money exists since there is less need for specialists (for 
example, when carrying out oil exploration). 

• Allows areas of the world access to expertise which they couldn’t normally afford. 

Disadvantages 

• They tend to lack common sense in some of the decision-making processes. 

• Whilst Jack of emotional reasoning is an advantage, it can also be a 
disadvantage in areas such as medical diagnosis. 

• Errors in the knowledge base can lead to incorrect decisions being made. 

• They are expensive to set up in the first place. 

• Needs considerable training to ensure the system is used correctly by the 
operators. 
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6.10.2 Using an expert system 

Using oil prospecting as an example, this is the process for using an expert system. 

1 An interactive user screen appears (this is often multiple-choice questions or 
Yes/No responses). 

2 The system asks questions about geological profiles. 

3 The operator types in die answers to questions/geological profiles. 

4 The system then asks questions based on the previous response! s) input by 
the operator. 

5 The inference engine compares answers to questions with the facts stored in 
die knowledge base using the rules base. 

6 The system suggests the probability of finding oil as an output. 

7 It also indicates die probable depth of deposits (usually as a percentage 
probability). 

8 The explanation system will also explain how die expert system arrived at its 
conclusions. 

9 It will then make predictions about geological deposits in the soil/rocks. 

10 Finally it will produce contour maps showing concentration of minerals, 

rocks, oil, etc. 


Exercise 6n 

. Write a sequence of instructions to show how the following expert systems would be set up: 

* tax calculation system 

■ chess 

* engine diagnostics for a racing car. 

Write a sequence of instructions to show how the following expert systems would be used 
to diagnose faults or identify things: 

* circuit boards in television sets 

■ identify an 'unknown' chemical compound 

* identify a new species of flower 

* produce the best route for a delivery vehicle. 


6.11 Computers in medicine 

Computers are used in many areas of medicine, such as: 

• keeping patient records and pharmacy records 

• monitoring of patients in a hospital 

• diagnosis of illness using expert systems 

• die use of 3-D printers in many areas of surgery. 

6.11.1 Patient and pharmacy records 

Doctors and hospitals need to keep accurate records of all dieir patients. Tills is 
essential to ensure correct diagnosis and treatment is given. An up-to-date medical 
history is part of the diagnosis process. Databases are kept by doctors and hospitals 
so that data can be shared between medical practitioners and pharmacies (e.g. to 
ensure no drugs are prescribed which interact with each other in an unsafe manner). 
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Databases also allow a quick and easy search for patient records - this could 
be very important in an emergency, for example, when accessing the patient’s 
medical history could mean the difference between life and death. It also means 
that medication can be prescribed without issuing paper prescriptions - an email 
could be sent to the pharmacy. 

The sort of data which would be required on a patient database is as follows: 

• a unique identification number 

• name and address 

• date of birth 

• gender (male or female) 

• medical history (e.g. recent medicine/treatment) 

• blood group 

• any known allergies 

• doctor 

• any current treatment 

• any current diagnosis 

• important additional information such as X-rays, CT scans, and so on. 

6.11.2 Monitoring patients 

Note: See also Section 6.3. 

By connecting a patient to a computer system, it is possible to carry out 
24-hour monitoring of the patient. The computer can monitor: 

• heart rate 

• respiration (breathing rate) 

• brain activity 

• blood/body temperature 

• blood pressure 

• blood sugar levels 

• oxygen levels in the blood. 

Figure 6.11 Heart beat trace 

This is not an exhaustive list, by any means. 

The results are shown on a monitor in the form of a digital read-out and/or 
graphical read-out. 

Digital read-outs give the nurse or doctor an immediate value; graphical 
representations are used to show trends over a period of time. Both methods 
supply different information. There is often sound output as well in the form of 
beeps to indicate that the machine is working. It also indicates, for example, the 
heart rate and gives a warning if the patient’s condition suddenly deteriorates. 

All of these outputs give the nurses and doctors useful information. 

As discussed in Section 6.3, the system relies on sensors attached to patients 
and to a computer system that interprets the sensor data and converts it into a 
format useful to the nurses and doctors. Using sensors and computers has many 
advantages over taking readings manually: 

• it is more accurate; using a computer system almost removes any chance of error 

• they can operate 24/7 and don’t require any breaks or get tired 

• they never forget to take readings - a nurse could be too busy for example 

• readings can be taken more frequently using computer systems 

• they are capable of responding much faster to any change in the patient’s 
condition 
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• they can automatically produce graphs/analyse results 

• there is the potential to save money since fewer nurses need to be paid 

• computers can monitor several patients at the same time 

• they reduce the risk of a nurse being subjected to contagious diseases. 

6.11.3 Using expert systems to diagnose patients 

Expert systems were discussed in Section 6.10. One of die more common uses of 
expert systems is to diagnose illnesses in patients. 


Input screen 



Figure 6.12 Atypical patient-diagnosis expert system 

6.11.4 Using 3-D printers in medicine 

Chapter 2 first introduced 3-D printers. Their use in a number of fields is rapidly 
progressing. One of the most innovative uses is in die field of medicine. The following 
is just a small insight into the many developments taking place across die world. 

Surgical and diagnostic aids 

It is possible to print out anatomical parts using 3-D printers. These are used as 
an aid towards diagnosis and surgical procedures. The patient is scanned using: 

• CT (computed tomography - which involves producing images of die 
internal parts of the body in a series of thin slices less than 0.1 mm thick) 

OR 

• MRI (magnetic resonance imaging - this uses strong magnetic fields and 
radio waves to produce a series of images of the internal organs in die body). 

A 3-D printer can then reproduce a solid object showing the exact internal 
organs of the patient. The doctor or surgeon can then show the patient exactly 
what is wrong and dien show diem what procedures are required. They also help 
the surgeons in planning surgical procedures since diey can see exacdv what is 
required well in advance of the operation. 

3-D printing systems enable blood vessels, major arteries, tumours and so on to 
be part of the diagnostic, pre-surgical aids. This also allows for patient engagement 
which would be missing from the more traditional consultation methods. 
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Some 3-D printers produce hard nylon objects which are used in certain pre- 
surgical planning. If a patient has suffered a bone break, for example, surgeons 
can physically test and position screws and plates in die ‘3-D bone nylon image’ 
prior to the surgery taking place. This reduces the chance of any errors when the 
actual procedure is carried out. 

Prosthetics 

3-D printers are now being used to print our prosthetics (false arms, hands and 
legs). Whilst state-of-the-art myoelectric prosdietics cost tens of diousands of 
dollars, the price for 3-D printing a prosthetic arm or hand can be as little as $100. 



Figure 6.13 This image shows a prosthetic arm produced by a 3-D printer. Whilst the technology may not be 
cutting-edge F it can be life-changing to an amputee. 


There is still much research needed in this field. However, the results to date are 
very' encouraging with many more people from poorer countries now having a chance 
to replace missing limbs at a fraction of the cost compared to existing methods. 

Tissue engineering 

Recent advances have allowed the 3-D printing of bio-compatible materials, 
cells and supporting structures. This has improved die viability' of the function 
of cells within a 3-D printed object. 3-D bio-printing is a very r complex process 
and requires the input from biologists, medical engineers, physicists and other 
engineers. It has already been used successfully to produce multilayered skin 
tissue, bone tissue, heart/artery' grafts and tracheal splints. 

The procedure involves making biological materials by diffusing cells into a 
bio-compatible scaffold. The bio-printed tissue is then put into an incubator and 
the cell structure held within the scaffold grows to form actual cellular tissue. 
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There is still much research to do, but the goal of growing replacement organs, 
using cells from the actual patient, is getting ever closer thanks to 3-D printing 
technology. 

Design of medical tools and equipment 

3-D printers are now being used as part of the product development cycle for 
medical tools. This allows new medical equipment/tools to be made ready for the 
market much faster. Traditional methods of producing new equipment/tools are very 
time consuming and very expensive. 3-D printers create injection-moulding tools 
which allow several prototypes to be made within a short period of time. Traditional 
methods require aluminium moulds to be made which is a slow and expensive 
process. Development time is reduced, on average, by up to 90% and development 
cost is reduced, on average, by up to 70%. Tliis is important in die field of medicine 
where it is essential that development time and costs are reduced to a minimum. 

6.12 Computers in libraries 

Many library systems are now computer-controlled. They usually involve the use 
of barcodes on the books being borrowed and on the borrower’s library card. 

The following describes a type of computerised library system based on barcodes. 

1 Two files will exist containing: 

Book file (tliis contains a number of records made up of the following fields): 


Barcode 

Book title 

Name of author 

Date published 

Unique book 

Borrower's ID 





identifier 



Borrower’s file (tliis contains a number of records made up of the following 
fields): 


Borrower's ID 

Borrower's name 

Borrower's 

Barcode of book 

Unique book 

Date due back 



details 

borrowed 

identifier 



2 Thus, when a borrower takes out a book, the barcode is first of all scanned. 


ISBN 978-1-471-80721-3 



* The book details are then found on the book file. 

* The system automatically calculates the L due back’ date based on the day 
the book is taken out. 

3 The borrower’s library card contains a unique barcode which is then scanned. 
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* The book file is linked ro the borrower’s file and both files are updated to 
indicate which book has been borrowed and when it is due back. 

* The date the book is due back is saved in the borrower’s file. The system 
therefore knows when to send out a reminder to the borrower of the 
book if the return date of the book is exceeded. 

4 On a daily basis, die borrower’s file is interrogated by the computer to see 
which books are overdue for return. The sequence of events is summarised 
below: 

* the computer reads a record from the book file 

* the corresponding record is read from die borrower’s file 

* it compares the due date back with the current date 

* die borrower details are then found and a letter or email is automatically sent out 

* the next record in the book file is then read 

* and so on until the whole file has been checked. 

Barcodes are not the only way of tracking books borrowed from a library. 

Some systems use magnetic stripes on the borrower’s cards rather than barcodes. 

The procedure is the same except the card is now passed a magnetic card reader 
rather than being scanned. The borrower’s data and book data are still connected 
as described above. Some libraries use RFID chips in their books. 

6.13 Computers in the retail industry 
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6.13.1 Automatic stock control system using barcodes 

Barcodes now appear on most products sold in shops; they allow quick ISBN 978-1 -471 -80721 -3 
identification of product details once the barcode has been scanned by 
a barcode reader. Supermarkets, in particular, use electronic point 
of sale (EPOS) terminals which incorporate a barcode reader which 
scans die barcode and retrieves the price of the article and also relays 
information back to the computer system allowing it to update its files 
(more of this later). 

A number underneath the barcode usually consists of four parts: a 
country code, manufacturer’s code, product code and a check digit. 

The check digit is a form of validation which is used to make sure no errors 
occurred dining the reading of the barcode. 

Barcodes are used in the following applications: 


Figure 6.14 Barcodes are made up of alternating 
dark and light lines of varying thickness 


• library book system (see Section 6.12) 

• administration systems 

• passport/ID cards 

• some burglar alarm systems 

• equipment checking systems (safety records on maintenance of equipment) 

• automatic stock control systems. 

The following description is a detailed account of how barcodes are used to 
automatically control stock levels in a supermarket. 

• Barcodes are attached to all items sold by the supermarket. 

• Each barcode is associated with a stock file which contains details such as 
price, stock levels, product description - the barcode will act as the primary key 
in the file. 

• A customer takes their trolley/basket to the EPOS terminal once they have 
completed their shopping. 
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• The barcode on each item is scanned at the EPOS. 

* If the barcode can’t be read, then the EPOS operator has to key in the 
number manually. 

• The barcode is searched for on the stock file record by record until a match is 
found. 

• Once the barcode has been found, the appropriate record is accessed. 

• The price of the item is then found and sent back to the EPOS together with 
a product description. 

• The stock level for the item is found in the record and is reduced by 1 and 
the new stock level is written back to the file. 

* If the number in stock of the item is less than or equal to the re-order/ 
minimum number in stock, then the computer automatically orders a 
batch of items from the suppliers (supplier information would be found 
on another file called the order file or supplier file - the barcode would be 
the link between the two files). 

* Once goods have been ordered the item is flagged on the file to indicate an 
order has been placed; this now prevents re-order action being triggered 
every time this item is scanned until the new stock arrives. 

* When new goods arrive, the barcodes on the cartons will be used to update 
die stock files; also any flags associated with these goods will be removed so 
that the stock checks can start to be made again. 

• The above procedure is repeated until all the items in the customer’s basket/ 
trolley have been scanned. 

• When all the items have been scanned, the customer is given an itemised bill 
showing a list (with prices) of everything they have bought. 

• The computer also updates the files containing the daily takings. 

• If the customer has a loyalty card, the system will also automatically update 
their points total. 

Some newer supermarkets now allow customers to scan their own items at special 
checkouts; these basically work the same way as the normal EPOS terminals. 

Other retailers use a similar system with only minor differences. 

6.13.2 Electronic funds transfer and chip and PIN cards 

How electronic funds transfer and chip and PIN cards are used in the retail 
industry have already been fully described in Section 6.9. 

6.13.3 Internet shopping 

A discussion on internet shopping, including its advantages and disadvantages, 
was fully covered in Section 6.9 and won’t be repeated here. 

r Exercise 60 ^ 

Revisit the earlier sections of this chapter and other parts of the book. Gather together your 
information and then write an article on the advantages and disadvantages of shopping on 
the internet compared to shopping on the high street 

Consider aspects such as convenience, costs and security when writing the article. 

Find out as many areas in the retail industry that use barcodes (including QR codes) and 
explain why barcodes are used. What other methods exist which could replace barcodes? 

Why have these other methods not been adopted? 
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6.14 Recognition systems 
6.14.1 MICR, OCR, OMR and RFID 

The operation of MICR, OCR, OMR and RPID was discussed in detail in 
Chapter 2. However, the following additional notes on two uses of OMR are 
worth studying. 

School registers 

Newer methods of registering smdents were mentioned earlier on in this chapter 
(i.e. use of magnetic stripe cards and biometrics). However, paper-based systems 
are still used in some schools. These paper-based registers are often scanned in to a 
computer using OMR The attendance records are then stored on a central database. 
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The database can be searched or sorted tor die data about the attendance of any 
student. 

Multiple-choice question (MCQ) papers 

Completed multiple-choice forms are scanned in using OMR The forms have 
timing marks down one side - these timing marks pass under the first column 
sensor of the scanner. These marks indicate the position of each question on 
the paper. Using OMR software, a template is created to map out the X-Y 
coordinates of each lozenge (area which is filled in by pencil/ink or left blank) - a 
value is then assigned to each lozenge. As each MCQ is scanned, a light passes 
through the scanner which picks up die position of each lozenge which has 
been filled in by pencil/ink. The position of the filled in lozenges is compared 
to the corresponding coordinates on the ‘answer sheet template’. If the position 
matches to the X-Y coordinates, then die answer is recorded as being correct. 

The scanned results are exported to a database or spreadsheet. 
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If more than one lozenge is filled in for each question, then the OMR software 
simply discards that result. Marking MCQ sheets using OMR is much quicker and 
more accurate than doing the task manually. Because die results are automatically 
exported to a database or spreadsheet, it is much easier to analyse the results. 


6.14.2 Automatic Number Plate Recognition (ANPR) 

Automatic number plate recognition (ANPR) systems are used to read the 
number plates on cars in a number of applications. 

In the example diat follows, we will describe how ANPR is used in a car park to 
enable entry and exit to be automatically controlled by a computer system. 

Step 1 

A sensor detects a vehicle and sends a signal to a microprocessor to instruct a 
camera to capture an image of the front of the vehicle ( often an infrared camera is 
used to give a clearer image and for use at night). 



System 



Step 2 

i An algorithm is used to locate and isolate the number plate from die image 

taken by the camera. This algorithm also takes into account the size of the 
number plate and any damage or orientation. - 

ii The brightness and contrast of die number plate is first adjusted 

(this ensures diat the characters can be clearly read). - 

Each character on die number plate is then segmented 

iii Each character is then recognised using optical character recognition (OCR) 
software. The characters are converted into a string of editable text by the 
software. 

ivThis text string is then stored on a database. 

Step 3 

Once all of this has happened, the car park barrier is raised and the motorist is 
issued with a ticket. The ticket shows die date and time of entering the car park. 

Step 4 

When the motorist returns to the car park, they insert their ticket into a machine 
which calculates the car park charges. The payment is registered on the database. 

The motorist then drives to die exit barrier and the ANPR system again reads 
the number plate and checks its database. If die number plate is recognised (and 
payment has been made), the exit barrier is raised. 



Exercise 6p 

Do some research to find 
out other applications of 
ANPR. 

Write down the advantages 
and disadvantages of ANPR 
for each application that 
you find. 
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6.15 Monitoring and tracking systems 


6.15.1 Monitoring/tracking a member of the public 

There are a number of reasons why a person may need to be tracked: 

• the person may be an offender who is released from prison on the 
understanding that their whereabouts is known at all times 

• an elderly person may need to be tracked to ensure their safety 

• it may be necessary to track somebody taking part in a marathon to 
determine their position and their time to complete the race. 


Other applications will exist. 

An ankle monitor makes use of RFID technology by inserting a microchip into 
the device which is strapped to the ankle. 

It sends out (at timed intervals) radio frequency signals. These signals contain 
the person’s location and other data. They are tamper-proof devices and 
automatically alert die authorities if an attempt is made to remove the monitor 
from the ankle. 

The monitor sends out RF signals which are picked up by a device in the 
person’s home. This unit uses eidier landline or mobile phone networks to relay 
the information back to a computer in a control room. If the person isn’t at home 
at an agreed time, an alert is sent to the control room. GTS (see next section) 
monitoring is also used so that the person can be tracked outside their home. 

This allows the exact location of the person to be known at all times. The GPS 
system works by sending signals to a mobile phone which the person must carry 
with them at all times. CCTV cameras are also used to monitor people in streets 
and shopping malls in case of crime or any suspect activity. 

6.15.2 Cookies 

Please refer to Chapter 8 for notes on how cookies are used to keep track of a 
person’s buying habits when using the internet. 

6.15.3 Key logging 

Key-logging software is covered in Chapter 8. This software is used to monitor 
each key press on a user’s computer. The key presses are sent back to the person 
who installed the software on the user’s computer. 

6.15.4 Employee call monitors 

Employee call monitoring allows managers to listen in to employees’ telephone 
calls for the following reasons: 
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Figure 6.15 An ankle monitor 


• to improve the employees performance (e.g. at a call centre) 

• allows the manager/supervisor to join in a call where necessary 

• can be used as a training tool 

• it allows a company who are concerned about security to monitor all calls 

• if the workforce move around, it can be used to make sure they correctly 
represent the company whilst out of the office. 
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There are three types of call monitoring: 

1 monitor: this allows the manager/supervisor to listen in on calls (the line is 
muted so that neither the employee or die other person being called is aware 
of their presence) 

2 whisper: this allows the manager to speak to employees to help them widi a 
call (only the employee can hear the manager/supervisor’s voice 

3 barge: this allows the manager/supervisor to be heard by both the employee 
and the other person in the call). 


6.16 Satellite systems 

6.16.1 Global positioning satellite (GPS) systems and 
satellite navigation 



Global positioning satellite (GPS) systems are used to determine the exact 
location of a number of modes of transport (e.g. airplanes, cars, ships, etc.). 
Cars usually refer to GTS as satellite navigation systems (i.e. satnav). 


Satellite 2 


Satellite 1 



Exact location 
of transport 


Satellite 3 


Satellites surrounding the Earth transmit signals to the surface. Computers 
installed in the mode of transport receive and interpret diese signals. Knowing 
their position on the Earth depends on very accurate dining (atomic clocks are 
used in die satellites which are accurate to within a fraction of a second per day). 
Each satellite transmits data indicaring its position and time. The computer on 
board the mode of transport calculates its exact position based on the information 
from at least diree satellites. 






6.16 Satellite systems 


In cars, the onboard computer contains stored road maps. With these satnav 
systems, the car’s exact location, based on satellite positioning, can be shown 
on die map and the driver can also be given verbal instructions such as: ‘After 
100 metres, take the next left turn onto the A1234’. A screen on the satnav 
device will also show the car’s position in relation to the road network. 



Advantages 

• The driver doesn’t have to consult paper maps, so it is tar safer. 

• It removes errors (can warn drivers about one way streets, street closures, 
etc.). 

• The system can warn the driver about the location of speed cameras (again 
aiding safety). 

• The system can estimate the time of arrival. 

• It is also possible to program in the fastest route, route to avoid towns, etc. 

• The system can also give useful information such as location of petrol 
stations. 

Disadvantages 

• If the maps are not kept up to date, they can give incorrect instructions. 

• Unless the system is sophisticated, road closures, due to accidents or road 
works, can cause problems. 

• Loss of satellite signals can cause problems. 

• If an incorrect start point or end point is keyed in the system will give 
incorrect information. 

6.16.2 Geographic information system (GIS) 

Geographic infonnation system (GIS) is a computer system that allows us to 
map, model, query and analyse large amounts of data according to their location. 

GIS allows users to create interactive queries, analyse spatial information (this 
refers to how objects fit together in space) or edit map data. The technology 
combines maps with computer graphics and databases. 

Essentially GIS enables the following: 

• amalgamation of information into easily understood maps 

• performance of complex analytical calculations and then presentation of the 
results in the form of maps, tables or graphics (or a combination of all three) 

• geographers, scientists and engineers are able to see the data in several 
different ways in order to see patterns and relationships. 
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The following example shows how these layering techniques are used 
to produce a visually effective answer to a query made in the GIS 
system. 

Carrying out queries on GIS systems (in a method similar to 
internet searches) will produce die data which matches die query. 

The data will be displayed in the form of a diagram, map or set of 
tables. By zooming into the map, it is possible to find finer details 
about the layering data used. 

Uses 

• Emergency services use GIS to send the closest emergency 
personnel to a location. 

• Biologists and environmentalists use GIS to protect animal life 
and plants in certain vulnerable areas (which meet a certain 
criteria after carrying out a search on the database). 

• Teachers can use GIS in dieir geography, science or engineering 
lessons. 

6.16.3 Media communication systems 

Communication media refers to methods of delivering and receiving 
data/information using telecommunications. 

There are many media used to send and receive information (e.g. 
fibreoptics, copper cable and Wi-Fi); we will concentrate on the global 
communication method w r liich makes use of satellites. 

Satellites contain antennas, transponders (to allow receiving 
and sending of data), solar panels (for power from the Sun) and 
propulsion (to ensure the satellite is in the correct orbit at all times). 

Signals are converted to analogue (if necessary) and then beamed 
to the satellite from a satellite dish on Earth. The signals are delivered 
by carrier waves which consist of radio waves. Each signal has its own 
frequency and bandwidth (the larger the bandwidth the more data can 
be transmitted). 

Once the data reaches the satellite it is then resent to Earth. The 
satellite usually boosts’ the signal before sending it back to Eardi. 
Often the frequency is changed to prevent the signal received being 
confused with the signal sent. 

The satellite system is used to transmit data from one part of die 
planet to another. Due to the often great distances, cables would be 
too cosdy and there is also the problem of signal deterioration over 
long distances. 

Satellites systems are used to transmit television, telephone and 
internet data around the w'orld. 


State boundaries 



Figure 6.16 Layering state boundaries with 
national parks and emission monitoring stations 
produces the final map shown 





















Systems life cycle 


In this chapter you will learn about: 

• systems analysis, including: 

• analysis stage 

• design stage 

• development and testing stage 

• implementation stage 

• documentation 

• evaluation stage. 


A systems analysis team is often brought in to review an existing system and 
suggest a number of improvements. The existing method used may be either a 
manual, paper-based system, or, more usually, it could already be a computer- 
based operation that is no longer regarded as adequate for the task. 

There are many stages in systems analysis, which are covered in Sections 7.1 
to 7.6. 

The main stages in the systems life cycle can be summarised as shown in 
Figure 7.1. 

7.1 Analysis 

The basic steps in die analysis stage can be summarised as shown in Figure 7.2. 
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Figure 7.1 The stages in the 
systems life cycle 



Figure 7.2 Analysis stages 
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Stages 2 to 8 in Figure 7.3 are sometimes referred to as the feasibility study and 
this can be further broken down as follows: 



Figure 7.3 Feasibility study stages 


We will now consider the first item in the analysis stage - researching an existing 
system. There are four common methods used in tact finding, which have been 
summarised in Table 7.1 below. The methods are: 

• observation 

• questionnaires 

• interviews, and 

• looking at existing paperwork. 


Table 7.1 Methods of research 


Name of research method 

Description of research method 

Advantages of method 

Disadvantages of method 

Observation 

This method involves watching personnel 
using the existing system to find out 
exactly how it works 

• the analyst obtains reliable data 

• it is possible to possible to get 
an overall view of the system 

• a relatively inexpensive method 

• people are generally 
uncomfortable being watched 
and may work in a different way 

• if workers perform tasks that 
contravene standard procedures, 
they may not do this while being 
watched 

Questionnaires 

This method involves distributing 
questionnaires to the workforce, clients 
or system users to find out their views of 
the existing system and to find out how 
some of the key tasks are carried out 

* the questions can be answered 
quite quickly 

* it is a relatively inexpensive 
method 

* individuals can remain 
anonymous if they want 

* this method allows quick 
analysis of the data 

• the number of returned 
questionnaires is often low 

• the questions are rather inflexible 
since they have to be generic 

• there is no immediate way to 
clarify a vague or incomplete 
answer to a question 

Interviews 

This method involves a one-to-one 
q u esti o n -a n d-a nswe r sess ion b etwee n 
the analyst and the employee/customer. It 
is a good method if the analyst wants to 
probe deeply into one specific aspect of 
the existing system 

* it gives the opportunity to 
motivate the interviewee into 
giving open and honest answers 
to the analyst's questions 

* the method allows the analyst 
to probe for more feedback 
from the interviewee (it is easier 
to extend a question) 

* it is possible to modify questions 
as the interview proceeds and 
ask questions specific to the 
interviewee 

• it can be a rather time- 
consuming exercise 

• it is relatively expensive (use of 
analyst's time) 

• the interviewee can't remain 
anonymous with this method 

Looking at existing 
paperwork 

This method allows the analyst to see 
how the paper files are kept, look at 
operating instructions and training 
manuals, check the accounts, etc. It 
allows the analyst to get some idea of 
the scale of the problem, memory size 
requirements, type of input/output 
devices needed, etc. 

• this method allows information 
to be obtained which wasn't 
possible by any of the other 
methods 

• analysts can see for themselves 
how the paper system operates 

• it can be a very time-consuming 
exercise 

• because of the analyst's 
time needed, it is a relatively 
expensive method to use 
































7.1 Analysis 


In Figure 7.2, one of the stages mentioned was the production of a data flow 
diagram (DFD). DFDs help the analyst by showing the data flows, input and 
output requirements, processing and die types of data storage needed. 

Figure 7.4 shows a type of DFD. The example given covers reserving a seat on 
a flight - it shows how the data flows from stage to stage, the inputs and outputs, 
any processing done, and storage (booking system - most likely to be a database 
stored on a hard disk drive). 



Figure 7.4 Data flow diagram (booking a flight) 


Exercise 7a 

The data flow diagram shown in Figure 7.4 is one example of the symbols that can be used. 
Research alternative methods of showing DFDs, and then redo Exercise 61 (page 110) on 
booking a flight using the alternative DFD symbols you have found. 


DFDs in general are used to describe: 

• the need to identify inputs, outputs and processing of die current system 

• the need to identify problems with the current system 

• the need to identify the user and information requirements for the new 
system 

• system specifications: 

• identity and justify suitable hardw r are for the new system 

• identify and justify new software for the new system. 
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7.2 Design 

Once the analysis lias taken place and die systems analyst has some idea of the 
scale of the problem and what needs to be done, the next stage is to design the 
key parts of the recommended system. A list of tasks is summarised in Figure 7.5, 
but it is by no means exhaustive. 



Figure 7.5 Design stage tasks 


We will now consider in more depth some of diese tasks listed in the design stage. 

7.2.1 Data capture forms 

These forms allow the data to be input into the system. They will be eidier paper- 
based or electronic-based depending on the application. 

Paper-based forms need to: 

• have a heading to make the purpose of the form clear 

• make it clear to the person filling in the form where they must place their 
answers 

• make use of text boxes, which will limit the amount of information 
collected 

• make use of character boxes for data such as surnames, telephone numbers, 
and so on (each box allows one character only) 

• make use of printed text boxes to allow for easy input of items such as date of 
birth 

• make use of tick boxes to make choices easier (such as sex - male or female) 

• make sure there is sufficient space to write answers 

• use clear fonts and clear text colours to ensure the form is easy to read. 

Figure 7.6 shows a typical example, which allows data about a car for sale to be 
manually completed for later input into a computer database. 





















HODDER CAR SALES 


Registration number of car 
Make of car: 

Model of car: 

Date first registered: 

Price: 

New (tick box): 

Used (tick box): 

Figure 7.6 Paper-based data capture form 

A computer-based data capture form is slightly different. These often have die 
following features: 

• use of text boxes to capture key data clearly 

• use of on-screen help when completing the form 

• use of drop-down/combo boxes where there are limited choices 

• use of radio buttons and tick boxes, requiring a single click of a mouse to select 

• automatic validation of data as it is entered 

• control buttons (such as next form, clear entry, save, etc.) 

• double entry boxes (with verification rules) to check correctness of key data 
(for example, when keying in an email address). 

In the car sales example shown above, the following differences could be used 
with a computer-based data capmre form: 

• registration number: same as paper-based form 

• make of car: make use of a drop-down box as there is a limited number of 
manufacturers 

• model of car: same as paper-based form 

• date first registered: use of drop-down boxes for day, month and year 

• price: use boxes as shown but include a validation check 

• new or used: use of tick box or radio button to indicate option 

• other features: a back and forward button (to complete details of all cars), 
and a save button when form is complete for each car. 
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Exercise 7b 

Design a computer-based data capture form using the fields given above. Remember that it 
has to be completed online, so it should include radio buttons, drop-down boxes and so on. 
It should look a little different to the paper-based form shown in Figure 7.6. 




7.2.2 Screen displays and printed reports 

The output from any system needs careful consideration since this is part of any 
user interface and is also the result of some form of processing. Screen outputs 
should be designed: 

• to make sure the size of all the output fields is correct 

• so that any instructions/descriptions are clear 

• so that the full screen is utilised (avoiding large areas of ‘nothing 1 ) 

• so that colours and fonts (size and type) make the output clear. 
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Details of employees 


Em ployee No : 

32110 

First name 

Michael 

Last name 

Pitt 

Sex : 

Male 

Date of birth : 

16/10/1974 

Department : 

Sales 



Add iti onal n otes: H a s the h ig h est sa les s u ccess fo r 2015 a nd 
should be considered to join the training 
department 


Print record 


Next record 


Figure 7.7 Screen output example 


If the output is on paper then consideration must also be given to the type of 
output. Items such as headers and footers, fitting the page correctly, whether it 
should be in colour, and so on, all have to be carefully planned. 

Reports (often the output from a database search) should clearly show all the 
fields that were included in the search criteria - output is usually in the form of a 
table (the example in Figure 7.S outputs a list of all sales managers aged over 40). 

Employees 


Last Name 

First Names 

Job Title 

Business Phone 

Address 

Pitt 

Michael 

Sales Manager 

001 234 1235 

2 nd Avenue 

Hawkin 

Jason 

Sales Manager 

001 235 1245 

4 th Avenue 

Amin 

Manjit 

Sales Manager 

001 222 3456 

9 th Avenue 

Clark 

Katie 

Sales Manager 

001 234 11 19 

2 nd Avenue 

Fawkler 

Jemima 

Sales Manager 

001 299 3745 

11 th Avenue 


Figure 7.8 Report example 

7.2.3 System flowcharts 

System flowcharts are used to show how data flows through a system and also 
how decisions are made. They make use of special symbols that represent input/ 
output, processing, decisions and data storage. 

Systems analysts use diese charts to give an overall view of the proposed 
system. They' don’t form the basis of a flowchart from which software can be 
written but they do show how the processes are carried out and where various 
hardware devices are used in die system. A sample system flowchart is shown 
in Figure 7.9 (this is just part of an overall system flowchart showing the flight 
booking system again). 
















7.2 Design 



7.2.4 Verification 

Verification is a way of preventing errors when data is copied from one medium 
to another (for example, from paper to disk/CD). There are two common ways 
that verification checks are carried out. 

• Double entry: in this method, data is entered twice, using two people, and 
is then compared (either after data entry or during die data-entry process). 

• Visual check: this is die checking for errors by the person who is entering the 
data; they compare the entered data with the original document (i.e., what is 
oil the screen is compared to die data on the original paper documents - note 
that this is not the same as proofreading). 

7.2.5 Validation 

Validation is a process where data is checked to see if it satisfies certain criteria 
when input into a computer; for example, to see if the data falls within accepted 
boundaries. A number of validation techniques exist; Table 7.2 highlights some of 
the more common checks used when writing computer software. 

Table 7.2 Validation checks 


Validation check 

Description 

Example(s) and comments 

Range check 

checks whether data is within given/ 
acceptable values 

e.g. to check if a person's age is > 0 but is 
also < 150 

Look-up check 

this checks whether the data entered exists 
and is stored in a table of data 

e.g. check is 'senior manager' exists as on 
option in the query such as: 'PLEASE ENTER 
YOUR JOB TITLE' 

Length check 

checks if the input data contains the 
required number of characters 

e.g. if a field needs six digits then inputting 
a five-digit or seven-digit number, for 
example, should cause an error message 

C haracter/type check 

checks that the i nput data doesn't contai n 
invalid characters 

e.g. a person's name shouldn't contain any 
numbers, but a person's height should only 
contain digits 



continued... 
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Format/picture check 

checks that data is in a specific format 

e.g. date should be in the form dd/mm/yyyy 
e.g. xnnnn which shows a person's 
identification (a single letter followed by 
five digits) 

Presence check 

checks if data is actually present and hasn't 
been missed out 

e,g. in an electronic form a person's 
telephone number may be a required field 
so, if no data is entered, this should give 
rise to an error message 

Consistency check 

checks if fields correspond (tie up) with 
each other 

e.g. if 'Mr' has been typed into a field 
called 'TITLE' then the 'GENDER' field must 
contain either 'M' or 'Male' 

Check digit 

this is an extra digit added to a number 
which is calculated from the digits (refer to 
Sections 6,12 and 6,12) 

check digits can identify three types of 
error: 

* if two digits have been transposed during 
input e.g., 12597 instead of 12579 

* an incorrect digit entered twice, e.g. r 

12559 in instead of 12579 

* a digit missed out altogether, e.g., 1259 
instead of 12579 


7.2.6 File structures 

Designing and agreeing file structures is an important part of die design stage. 
The fields used in the files need to take the following into account: 

• field length 

• field name (suitable names should be chosen) 

• data type. 

A data dictionary is used to show suitable field names. An example of a data 
dictionary is given in Table 7.3. 

Table 7.3 Example of a data dictionary 


Field name 

Field length 

Field type 

Suitable validation check 

product code 

8 

alphanumeric 

length check 

manufacturejyear 

4 

numeric 

range check 

product name 

20 

alphanumeric 

none 

location of stock 

4 

numeric 

character check 

colour 

2 

alphanumeric 

look-up check 


7.2.7 Design and testing strategy/plan 

When producing the software for the new system, it is very important to test it 
thoroughly in order to: 

• make sure it meets the agreed client requirements 

• remove any bugs/errors from the system 

• make sure it produces the required output for data where the correct output 
is already known 

• check diat the software doesn’t crash under certain conditions. 

To do this, it is necessary to produce a testing strategy or plan to ensure all the 
possible scenarios have been tested so that the criteria have been met. Refer to 
Section 7.3.2 for more information on this topic. 
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7.3 Development and testing 

7.3.1 Development 

Once the design stage is completed, it is then necessary to create the system and 
test it fully. This section considers some of the development stages and testing 
strategies that are often adopted by systems analysts. 

• If die system contains files (for example, a database) then the file structure 
would need to be finalised at this stage (e.g. what type of data is being stored 
in each field, length of each field, decide on which field will be the key field, 
how will the data files be linked, etc.). Once the file structure has been 
determined it is then created and tested fully to make sure it is robust when 
the system actually goes live. 

• Since it is important that the correct data is stored in files (etc.) there are 
certain techniques diat need to be adopted to make sure die data populating 
the files/database is at least of the right type and that it conforms to certain 
rules. Validation routines and verification methods are used to ensure this 
happens. Again, these routines have to be fully tested to ensure diev do trap 
unwanted data but also to make sure that any data transferred from a paper- 
based system to an electronic system has been done accurately. 

• Obviously any system being developed ■will have some form of user 
interface. The types of hardware have already been considered; how 
these are used to actually interface with the final system now needs to be 
identified. For example, how the screens (and any other input devices) 
will be used to collect the data and the way the output will be presented. 

If specialist hardware is needed (for example , for people with disabilities) 
then it will be necessary to finalise how these devices are used with the 
system when it is implemented. This will be followed by thorough testing 
to ensure that the user screens are user-friendly and that the correct output 
is associated with the inputs to the system. 

7.3.2 Testing strategies 

Software is often developed in modular form. This method allows the software 
to be broken down into smaller parts (known as modules). Each part is developed 
separately by a programmer (or team of programmers) and is then tested to see if 
it functions correctly. Any problems resulting from the testing require the module 
to be modified and then tested again. 

Once the development of each module is completed, the whole system needs 
to be tested (i.e., all modules functioning together). Even though each module 
may work satisfactorily-, when they are all put together there may be data clashes 
or incompatibility', memory issues, etc. 

All of this may lead to a need to improve the input and output methods, file/ 
database structures, validation and verification methods, etc., and then test 
everything fully again. It is a very time-consuming process but it has to be as 
perfect as possible before the system goes live. 

Testing will use many different types of test data, which will fall into one of 
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Module 1 


Module 1 


Module 3 


Modify module if any j Modify module if any ij 1 Modify module if any Modify module if any 
errors are found 1 errors are found l errors are found errors are found 



Testing 

Testing 






Modules combined to form the final 

program 


Modify final program if 
any errors are found 


Testing of the final program 



Module 4 


Figure 7.10 Module testing 


four categories: 

• normal 

• abnormal 

• extreme 

• live. 

But we are only going to consider the first three types at this stage. 

Let us suppose that one of the fields in a database is die date, which must be in 
the form dd/mm/yyyy (and also has to be numeric): 

• normal: this is data that is acceptable/reasonable and has an expected 
(known) outcome; for example, the mondi can be any whole number in the 
range 1 to 12 

• extreme: this is data at the limits of acceptability; for example, the extreme 
values of month can be either 1 or 12 

• abnormal: diis is data outside the limits of acceptability, or die wrong type 
of data, and should be rejected or cause an error message; for example, all die 
following values are not allowed as inputs for the month: 

• negative numbers (e.g., -1,-15, etc.) 

• any value greater than 12 (e.g., 32, 45, etc.) 

• letters or odier non-numeric data (e.g., July-, etc.) 

• non-integer values (e.g., 3.5, 10.75, etc.). 

Once a system has been fully tested, it is dien tested with live data - this is data 


Exercise 7c 

Use the example of a date in the format dd/mm/yyyy when answering these three questions. 

Consider the following eight pieces of data and decide whether each data item is normal, 
extreme or abnormal (tick the appropriate box) for: 
a day (dd) 
b month (mm) 
c year (yyyy)- 


































7.4 implementation 



with known outcomes. Live data is entered into die new system and the results 
compared with diose produced from the existing system. Furdier modifications to 
the software may be needed following this testing procedure. 


An example of a results comparison table is shown in Table 7.4. 
Table 7.4 Live data comparison table 


Live data 

Expected result 

Actual result 

Any actions 

January 

error message 

data was accepted 

validation routines on month 
element need to be altered 

0 

message output: 'a zero 
value is not allowed' 

computer software crashed 

software needs an error 
trap, such as: IF INPUT - 
OTHEN OUTPUT J no zeros 
allowed' 


7.4 Implementation 

Once the system is fully tested, the next stage is to fully implement it. Some of 
the stages in this process are shown in Figure 7.11. 
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Figure 7.11 The implementation stage 


We will now consider changeover to the new system in more depth. As indicated 
above, there are four common methods used for changing over from the old system 
to die new system. Each one has advantages and disadvantages that need to be 
weighed up before the most appropriate method is chosen for a particular application. 

Table 7.5 Methods of changeover 


Implementation method 

Design of implementation method 

Advantages and disadvantages of the method 

Direct 

With this method the old system 
is stopped overnight and the new 
system introduced immediately 

• this method can be disastrous if the new system fails 
since the old system is no longer ava liable 

• the benefits are immediate 

• costs are reduced (since only one system used there is 
no need to pay for two sets of staff) 

• less likelihood of a malfunction since the new system 
will have been fully tested 

Parallel 

With this method, the old and new 
systems are run side by side for a time 
before the new system takes over 
altogether 

• if this new system fails, the old system is still available 
as a backup 

• it is possible to gradually train staff 

• it is more expensive than direct since extra staff are 
needed to run both systems together 

• it's also more time consuming than direct since data 
needs to be entered into two systems 

Pilot 

With this method, the new system is 
introduced into one branch or office 
of the company and its performance 
assessed before being introduced 
elsewhere in the company 

• if the new system fails, only one part is affected; the 
remainder is unaffected 

• it is possible to train staff in one area only, which is 
much faster and less costly than parade! 

• the costs are also less than parallel since only one part 
of the system is being used in the pilot warehouse 

Phased 

With this method, only part of the 
new system is introduced and, only 
when it proves to work satisfactorily 
is the next part introduced, and so on, 
until the old system is fully replaced 

• if the latest part fails, it is on ly necessary to go back in 
the system to the point of failure; hence failure isn't 
disastrous 

• more expensive than direct since it is necessary to 
evaluate each phase before moving to the next stage 

• very time consuming since each part needs to be fully 
evaluated before making any further changes to the 
system 

• it is possible to ensure the system works properly 
before expanding 
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Table 7.6 compares the costs^ input requirements and risk of lailure tor all four 
changeover methods. 


Table 7.6 Impact of changeover methods 


Changeover 

Relative costs of 

Input needed by 

Input needed by 

Impact of failure 

method 

each method 

the user 

systems team 

of method 


Pilot 


Phased 


Direct 


Medium 


Low 


Low 

Medium 


Medium 


Medium 


Medium 


Low 


Medium 


Low* 


Low 

Low 

Medium 


''Low if successful, otherwise very high because of amount of input needed. 


7.5 Documentation 

Once the new system is fully developed, a considerable amount of documentation 
also needs to be produced for: 

1 the end-user 

2 people who may need to modify or develop the system further at some later 
stage. 

There is some overlap between the two types of documentation, but the basic 
requirements are shown below. 

7.5.1 User documentation 

User documentation is designed to help users to learn how to use the software 
or system. This can consist of any of the following: 

• how to load/install/run the software 

• how to save files 

• how to do a search 

• how to sort data 

• how to do print outs 

• how to add, delete or amend records 

• the purpose of the system/program/software package 

• limitations of the system 

• screen layouts (input format) 

• print layouts (output format) 

• hardware requirements 

• software requirements 

• sample runs (with results and actual test data used) 

• error handling/meaning of errors 

• troubleshooting guide/help lines/FAQs 

• how to log in/log out 

• tutorials 

• error messages/meaning of error messages 

• glossary of terms. 
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7.5.2 Technical documentation 

Technical documentation is designed to help programmers/analysts to make 
improvements to the system or ro repair/maintain the system. This can consist of 
any of the following: 

• program listing/coding 

• programming language used 

• program flowcharts/algorithms 

• systems flowcharts 

• purpose of the system/program/software 

• limitations of die system 

• input formats 

• hardware requirements 

• software requirements 

• minimum memory requirements 

• known ‘bugs’ in die system 

• list of variables used (and their meaning/description) 

• file structures 

• sample runs (with results and actual test data used) 

• output formats 

• validation rules 

• meaning of error messages. 

7.6 Evaluation 

Once a system is up and running it is necessary to do some evaluation and 
carry out any maintenance if necessary. The following is a list of some of the 
things considered when evaluating how well the new system has worked; this can 
ultimately lead to a redesign of part of the system if there is strong evidence to 
suggest that changes need be made (refer back to Figure 7.1 in die introduction): 

• compare die final solution with the original task 

• identify any limitations of the system 

• identify any necessary improvements that need to be made 

• evaluate the user’s responses to using the new system 

• compare test results from die new system with results from the old system 

• compare performance of die new system with performance of the old system 

• observe users performing set tasks (compare old with new) 

• measure the time taken to complete tasks (compare old with new) 

• interview users to gather responses about how well die new system works 

• give out questionnaires to gather responses about the ease of use of the new 
system. 

Some results from the evaluation may lead to wo things happening: 

• update of hardware because: 

• of feedback from end -users 

• new hardware comes on the market, necessitating change 

• changes widiin the company require new devices to be added or updated 

• update of software because: 

• of feedback from end -users 

• changes to the company structure or how the company works diat may 
require modifications to the software 

• changes in legislation diat may require modifications to the sofware. 




Safety and security 


In this chapter you will learn about: 

• safety and security when using computers 

• data security 

• firewalls 

• security protocols (SSL and TLS) 

• encryption 

• authentication. 


This chapter covers safety and security issues when using computers in the office 
or at home. As the use of computers continues to expand, the health risks and 
security risks continue to increase. Many of these risks are associated with the 
internet which, by its very nature, poses a great risk to younger people unless 
they are vigilant at all times. But large businesses are also at risk front hackers, 
pharming attacks and viruses, for example . Many of the precautions people and 
business can take are common sense but, equally, it also requires additional 
knowledge to know how to protect yourself from these external attacks, which 
can come from anywhere in the world. 

8.1 Physical security 

The use of computers in the home and business world has increased dramatically 
over the last few years. This increase brings its own physical dangers, which can 
cause harm to users imless they take some very sensible precautions. 

8.1.1 Health aspects 

Health and safety regulations advise that all computer systems have at least tiltable 
and anti-glare screens, adjustable chairs and foot supports, suitable lighting and 
uncluttered work stations, and recommend frequent breaks and frequent eye tests. 

Table 8.1 lists a number of health risks as well as giving some idea of how each 
risk can be removed or minimised. 


Table 8.1 Health risks 


Health risk 

Ways of eliminating or minimising risk 

Back and neck problems/strain 

caused by sitting in front of a 
computer screen for long periods in 
the same position) 

• use fully adjustable chairs to give the correct posture 

• use foot rests to reduce posture problems 

• use screens than can be tilted to ensure the neck is at the 
correct ang le 

Repetitive strain injury (RSI) - 

damage to fingers and wrists caused 
by continuous use of a keyboard or 
repetitive clicking of mouse buttons, 
for example 

• ensure correct posture is maintained (i.e., correct angle of arms to 
the keyboard and mouse, for example) 

• make proper use of a wrist rest when using a mouse or a keyboard 

• take regular breaks (and do some exercise) 

• make use of ergonomic keyboards 

• use voice-activated software if the user is prone to problems when 
using a mouse and keyboard 

Eyestrain caused by staring at a 
computer screen too long or having 
incorrect lighting in the room 

• ensure that there is no screen flicker as this can lead to eye problems 

• change to LCD screens where fl icker is less of a problem tha n with 
CRT screens 

• take regular breaks (and try focusing on a point that is some 
distance away) 

• make use of anti-glare screens if lighting in the room is incorrect; 
or use window blinds to reduce sunlight reflecting from the screen 

• users should have their eyes tested on a regular basis (middle vision 
glasses should be prescribed if the user has a persistent problem 
such as eye strain, dry eyes, headaches, etc.) 


continued... 
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Headaches caused by incorrect 
lighting, screen reflections, flickering 
screens, etc. 

• use an anti-glare screen or use window blinds to cut out reflections 
(incorrect lighting can cause squinting and lead to headaches) 

• take regular breaks (and do some exercise) 

• have your eyes tested regularly and use middle vision glasses if 
necessary 

Ozone irritation caused by laser 
printers in an office area (dry skin, 
respiratory problems, etc.) 

• proper ventilation should exist to remove the ozone gas as quickly 
as possible 

• laser printers should be housed in a designated printer room 

• change to other types of printer if necessary (e.g., inkjet printers) 


8.1.2 Safety aspects 

Safety is a different issue to health; health is more generally how to stop people 
becoming ill or being affected by daily contact with computers. Safety is more 
concerned with dangers that could lead to serious injury or even loss of life. Some 
of the more common examples of safety risks, together with possible solutions, 
are listed in Table 8.2. 


Table 8.2 Safety risks 


Safety risk 

Ways of eliminating or minimising risk 

Electrocution 

• use an RCB (residual current breaker) 

• check insulation on wires regularly 

• don't allow drinks near computers 

• check equipment on a regular basis 

Trailing wires (trip hazard) 

• use cable ducts to make the wires safe 

• cover wires and/or have them neatly tucked away (under desks, etc.) 

• use wireless connections wherever possible, thus eliminating cables 
altogether 

Heavy equipment falling and 
causing injury 

• use strong desks and tables to support heavy hardware 

• use large desks and tables so that hardware isn't too close to the edge 
where it can fall off 

Fire risk 

• have a fully tested CG^/dry fire extinguisher nearby (not water extinguishers) 

• don't cover equipment vents (causing equipment to overheat) 

• make sure that the electrics used in the hardware is fully maintained 
(i.e. portable appliance testing) 

• ensure good ventilation in the room (again to stop overheating of 
hardware) 

• don't overload sockets with too many items 

• change to low-voltage hardware wherever possible (e.g., replace CRT 
monitors with LCD monitors) 


In spite of all die above ways of eliminating or reducing the healdi and safety risks, the 
individual still lias an important role to play. In the home, die user needs to have a good 
health and safety strategy, and to carry out the following diecks on a regular basis: 

• check the state of the wires/cables and plugs (check whether any wires/cables 
are damaged, make sure there are no lose wires in the plugs and make sure 
die plug isn’t broken or cracked) 

• make sure that drinks (such as tea or coffee) are well away from die computer 

• fix wires along walls and behind desks wherever possible to remove die risk of 
wires coming into contact with people 

• don’t cover computers with paper or fabric (e.g., towels or sheets) since these 
can either block ventilation holes (causing computers to overheat) or these 
materials could catch fire 

• don’t plug too many devices into an electric outlet socket - overloading a 
socket can cause a fire 












• make sure you exercise every hour or so to prevent the health risks outlined 
Table 8.1 from becoming a real issue 

• carry out an ‘ergonomic assessment’ on your work station (there are 
numerous online questionnaires that will enable you to check whether your 
work station is set up properly for your own health and safety); it may require 
you to buy new chairs or computer hardware to minimise the impact of 
sitting in front of screens or typing for long periods at a time. 

8.2 E-safety 

First of all, what is the definition of e-safety? It refers to safety when using 
the internet, i.e. keeping personal data safe and applies to any of die following 
devices: 

• mobile phone 

• computer or tablet 

• games console 

• wireless technology. 

Personal data refers to any data concerning a Jiving person who can be identified 
either from the data itself or from the data in conjunction with other information 
(for example, ‘Feter Smith has blue hair and lives at 40 Green Street’ would very 
clearly identify this individual). 

Examples of personal data include: 

• name 

• address 

• date of birth 

• medical history 

• banking details. 

Some personal data is often referred to as sensitive personal data and includes: 

• edinic origin 

• political views 

• religion 

• sexual orientation 

• criminal activity. 

^Exercise 8a ^ 

Do some research and find out why it is important that personal data is kept confidential 
Present your notes as an article to discuss with the rest of the class. 

. ..—.. J 

E-safety also refers to the benefits, risks and responsibilities when using ICT. 

The following list is by no means exhaustive but gives some idea of the e-safety- 
issues that can be encountered by users of ICT hardware: 

• don’t give out any personal infonnation to people who are unknown to you; this 
is especially true online where it isn’t possible to physically meet people so that 
their motives can be folly assessed. Remember that anyone can say anything they 
want online and it is very difficult to determine whether they are genuine or not 

• don’t send people photos of yourself - either online or via a mobile phone 
- unless the person is known to you (it is very easy for somebody to pass 
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these photos on or even pretend to be you for a number of reasons); this is a 
particularly large risk on social networking sites 

• always maintain your privacy settings on whatever device is being used online 
or during communications. Privacy settings allow the user to control which 
cookies are stored on their computer or they enable the user to decide who can 
view certain information about them on, for example, a social networking site 

• when accessing the internet make sure the websites being visited can be 
trusted (two common ways of checking this is to look for https or the padlock 
sign ; r ^]); when using search engines, always make sure the device settings are 
set to ‘safe search’ and the highest possible level of security" is used 

• only use websites recommended by teachers and only use a learner-friendly 
search engine 

• only open emails from known sources. It is alway r s a good idea to make sure 
your internet service provider (ISF) has an effective email filtering feature to 
ensure unknown emails are placed in the spam box 

• only email people you know. Think carefully before opening any email and 
never include the school’s name or photos of a student wearing a school 
uniform in any email 

• it is extremely important to be vigilant when using social networking sites, 
instant messaging or chat rooms: 

* block or report anybody who acts suspiciously or who uses inappropriate 
language 

* be very careful with the language used in chat rooms 

* always use a nickname and never your real name 

* keep private and personal data secret 

* don’t enter private chat rooms - stay public (the danger signs in a private 
chat are: somebody sounds too good to be true, they ask you to go to 
instant messaging and then to emails, they request y r our telephone number 
and then finally suggest that you meet) 

* never arrange to meet anyone for the fust time on your own 

* always tell an adult first and meet the person in a public place 

* avoid the misuse of images 

* always use appropriate language 

* always respect people’s confidentiality". 

It is also important to be careful when using online gaming since this carries its 
own risks. Many users think that all players are like-minded and, thus, there are 
no real risks associated with this type of communication. Some of the known risks 
reported over the years include: 

• violence in the game itself, which can lead to violent behaviour in reality" 

• predators (people who prey on others who they see as vulnerable) 

• cyber bullying (the use of electronic communication to bully a person, 
typically by sending messages of an intimidating or threatening nature) 

• use of webcams (the risks here are obvious) 

• voice-masking technology" (to disguise a voice so you can’t tell their sex or 
age, or even their accent) 

• it is often overlooked that online games are also a source of cyber attacks 
on a user’s computer or mobile phone - viruses, phishing or spyware are 
well-re ported examples of problems associated with certain online gaming. 


Exercise 8b 


Evaluate your own use of 
email and social media/ 
networking sites. Which of 
these e-safety strategies do 
you use? 
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J 


Exercise 8c 

Find out what safety measures should be taken when playing games on the internet Write an 
article on these safety measures and also include ways to minimise or remove these risks. 


The above list is by no means exhaustive blit gives some idea of die risks 
associated widi using computers and tablets online. It also indicates that gaming 
and the use of mobile phones carry equal risks. Basically, any device that allows 
communication (either through the internet, via phone networks or even via wireless 
communications) has a number of associated risks. As long as users take simple 
precautions, the risks are considerably minimised and ICT can be used to its full. 


8.3 Security of data 


There are a number of security risks associated with any electronic device that 
connects to a network (internet or mobile phone networks being the most 
common). This section covers the following risks: 


• hacking 

• phishing 

• smishing 

• visiting 

• pharming 

• spyware 

• viruses 

• spam 

• moderated and unmoderated forums 

• cookies. 



Figure 8.1 Security risks 


Each security risk, together with its description, possible effects and how to 
minimise it, will be set out as shown in Figure 8.1. 


8.3.1 Hacking 




HACKING - 




This is the act of gaining unauthorise 
access to a computer system 


* This can lead to identity theft or the 
misuse of personal information 

* Data can be deleted, changed or 
corrupted on a user's computer 


Use of firewalls 

Use of strong (frequently changed) 
passwords and user IDs 
Use of intrusion detection software 
Use of user IDs and passwords 


"CRACKING is very often 
confused with hacking - 
■ cracking is where someone edits 
the source code of a program 
(allowing it to be exploited or 
changed for a specific purpose). 
It is usually done for a malicious 
purpose (e.g. to perform a 
different task, such as send 
a user to a fake website). 
Cracking is always illegal 
and very damaging 


Use of encryption won't 
stop hacking - it makes the data 
unreadable to the hacker but the 
data can still be deleted, 
altered or corrupted 



Figure 8.2 Hacking 
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8.3.2 Phishing 



Figure 8.3 Phishing 


Malicious use refers to, for example, deletion, fraud, identity theft and selling on 
personal data. A good example of a phishing attack is when a user is sent an email 
saying they have ordered an item from an online store. They will be asked to click 
on a link to see the order details. The link takes the user to a page that shows 
a product code from a well-known company. A message such as: ‘if diis order 
wasn’t made by you, please fill out the following form to cancel your order in the 
next 24 hours’ is given. The form will ask for details such as credit card number, 
user’s address and so on. Some of the key clues are that links, such as how to 
‘contact us’, don’t work. 

Smishing - short for SMS phishing - uses the SMS system of mobile phones 
to send out fake text messages. It is very similar to phishing as described earlier. 
These scams often contain a URL or telephone number embedded in the text 
message. The recipient will be asked to log on to the website or make a telephone 
call. If they do, they will be asked to supply personal details such as credit/debit 
card numbers or passwords. As with phishing attacks, the text message will appear 
to come from a legitimate source and will make a claim, for example, that they 
have won a prize or that they need to contact their bank urgently. Most people 
believe that only computers are liable to security threats; mobile phones aren’t at 
risk. This makes smishing a particularly dangerous security threat to many people. 

Vishing (voice mail phishing) is another variation of phishing. This uses a voice 
mail message to trick the user into calling the telephone number contained in the 
message. As with all phishing attacks, the user will be asked to supply personal 
data thinking they are talking to a legitimate company. 
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8.3.3 Pharming 


This is malicious code installed on a user's 
computer or on a web server; the code will 
redirect the user to a fake website without 
their knowledge (the user doesn't have to take 
any action, unlike phishing) 


PHARMING 


• The creator of the malicious code can gain 
personal data such as credit/debit card details 
from users when they visit the fake website; 
usually the website appears to be that of a 
well-known and trusted company 

• Pharming can lead to fraud or identity theft 


■Some anti-spyware software can identify and 
remove pharming code from a user's 
computer 

■ The user should always be alert and look out 
for clues that they are being redirected to 
another website 


The user should always 
look out for clues that they 
are being connected to 
\ a secure website; they should 
look out for https in the URL 
or use of the padlock 
symbol 


Figure 8.4 Pharming 


8.3.4 Spyware and key-fogging software 


This is software that gathers data 
by monitoring key presses on the 
user's keyboard, the gathered data 
is then sent back to the person 
who sent the software 


SPYWARE/KEY-LOGGING 

SOFTWARE 


• Spyware gives the originator 
access to all data entered using a 
keyboard on the user's computer 

• The software is able to install 
other spyware, read cookie data 
and also change a user's default 
browser 


■ Use anti-spyware software to 
reduce the risk 

■ The user should always be alert 
and check for clues that their 
keyboard activity is being 
monitored 

■ When entering a password, for 
example, using a pointing device 
(or touch screen) to select 
characters from a drop-down 
menu can reduce the risk 


Banks often use 
drop-down menus where the 
user enters certain characters 
from their password using a 
mouse or touch screen; the 
required characters are also 
. changed every time the user logs t 
into their account to stop 
hackers getting the full 
password 



Figure 8. S Spyware and key-logging software 





























S SAFETY AND SECURITY 


8.3.5 Viruses 


This is program code or software 
that can replicate/copy itself with 
the intention of deleting or 
corrupting files on a computer; 
they often cause the computer to 
malfunction (for example, by filling 
up the hard drive with data) 


VIRUS 


• Viruses can cause the computer 
to 'crash', stop functioning 
normally or become unresponsive 
(e.g. r the user gets the J not 
responding' message) 

• The software can delete files or 
data on a computer 

• The software can corrupt 
operating system files, making 
the computer run slowly or even 
'crash' 


> Install anti-virus software and 
update it regularly 

> Don't use software from 
unknown sources 

> Be careful when opening emails 
or attachments from unknown 
senders 


Backing up files won't 
guard against the effect of 
/viruses; the virus may have already 
attached itself to the files that 
are being copied to the backup 
system; when these files are 
then copied back to the 
computer, the virus is 
simply reinstalled 


Figure 8.8 Viruses 


8.3.6 Spam 

Spam, often referred to as junk email, is usually sent out to a recipient who is 
on a mailing list or mailing group. Spammers obtain these email addresses from 
chat rooms, websites, newsgroups and even certain viruses that have been set up 
to harvest a user’s contacts list. While spam is rarely a security risk, it can lead to 
denial of services, for example, by ‘clogging up’ the bandwidth on the internet. 
Denial of services is basically an attack on a network that is designed to slow the 
network down by flooding it with useless traffic. However, spam can be linked to 
phishing attacks or even the spread of computer viruses, so it should be treated 
with some caution. 

Many ISPs filter out spam or junk mail. However, some of the more overactive 
ISPs can filter out ‘wanted’ emails that come from new sources. 

Spam prevention techniques 

• To obtain the maximum protection possible when using the ‘junk email filter’ set 
the protection level to high or to safe lists only. Make sure die junk mail filter is 
kept up to date. 

• Block images in HTML messages that spammers use as web beacons (a web 
beacon can be a graphic image, linked to an external web server, that is placed 
in an HTML-formatted message and can be used to verify diat your email 
address is valid when the message is opened and images downloaded). 
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• Look out for check boxes that are already selected when items are bought online; 
companies sometimes add a check box (which is already selected) to indicate that 
you have agreed to sell or give your email address to third part}' users; make sure 
that tliis check box is ‘unticked’ so that your email address can’t be shared. 

• Do not sign up to commercial mailing lists. 

• Do not reply to an email or unsubscribe from a mailing list that you did not 
explicitly sign itp to in the first place. 

8.3.7 Moderated and unmoderated forums 

A moderated forum refers to an online discussion forum in which all the posts 
are checked by an administrator before they are allowed to be posted. Many users 
prefer this type of forum, compared to an unmoderated one, as the moderator 
can not only prevent spam, but can also filter out any posts that are inappropriate, 
rude or offensive, or even those that wander off the main topic. 

The internet is essentially an unmoderated forum. No one ‘owns’ the internet, 
and it is essentially not policed (tliis is discussed in more depth in Chapter 9). The 
only real safeguards are a voluntary cooperation between die users and the network 
operators. However, most social forums or networking groups on the internet have a 
set of rules or protocols diat members are requested to follow or they will be deleted. 

8.3.8 Cookies 

Cookies are small files or code that are stored on a user’s computer. They are sent 
by a w r eb server to a user’s computer. Each cookie is effectively a small look-up 
table containing pairs of (key, data) values; for example (surname, Jones) and 
(music, rock). Once the cookie has been read by the code on the web server or 
user’s computer, the data can be retrieved and used to customise the web page 
for each individual. These are often referred to as user preferences. For example, 
when a user buys a book online, the cookies remember the type of book the user 
chose and the web page will then show a message such as: ‘Customers who bought 
Cambridge IGCSEICT also bought Cambridge IGCSE Computer Science'. 

The data gathered by cookies forms an anonymous user profile and doesn’t 
contain personal data such as passwords or credit/debit card numbers. Cookies 
are a very efficient way of carrying data from one website session to another, or 
even between sessions on related websites. They remove the need to store massive 
amounts of data on the web server itself Storing the data on the web server 
without using cookies w r ould also make it very difficult to retrieve a user’s data 
without requiring the user to login every time they visit the website. 

Use of secure servers is always advised. A secure web server is one that 
supports any of the major security' protocols, such as SSL/TLS, that encrypt and 
decrypt messages to protect them against third party' eavesdropping. Making 
purchases from a secure web server ensures that a user’s payment or personal 
information can be translated into a secret code that’s difficult to break. 

8.4 Additional security of data online 

This section d iscusses additional ways of keeping data secure when accessing 
external systems, such as the internet. We will consider: 

• firewalls 

• security' protocols 

• encryption 

• authentication. 
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8.4.1 Firewalls 

A firewall can be either software or hardware. It sits 
between the user’s computer and an external network 
(for example, the internet) and filters information 
coming in and out of the user’s computer. 

The following list shows a number of the tasks 
carried out by a firewall: 

• to examine the ‘traffic’ between a user’s computer (or internal network) and 
a public network (for example, the internet) 

• checks whether incoming or outgoing data meets a given set of criteria 

• if die data fails die criteria, the firewall will block the traffic and give the user 
(or network manager) a warning diat there may be a security' issue 

• the firewall can be used to log all incoming and outgoing traffic to allow later 
interrogation by the user (or network manager) 

• criteria can be set so diat the firewall prevents access to certain undesirable 
sites; die firewall can keep a list of all undesirable IP addresses 

• it is possible for firewalls to help prevent viruses or hackers entering the user’s 
computer network 

• it is also possible for firewalls to help prevent hackers gaining access to the 
user’s computer or network. This can be done by blocking IP addresses, but 
it should be pointed out diat hackers can still have access to a computer or 
network if they are using an allowed computer 

• die user is warned if some software on their system is trying to access an 
external data source (for example, an automatic software upgrade); die user 
is given die option of allowing it to go ahead or request diat such access is 
denied. 

The firewall can be a hardware interface diat is located somewhere between the 
computer and the internet connection, in which case it is often referred to as a 
gateway. Alternatively, die firewall can be software installed on a computer; in 
some cases diis is part of the operating system. 

How'ever, there are certain circumstances where the firewall can’t prevent 
potential harmful traffic: 

• it cannot prevent individuals, on internal networks, using dieir own modems 
to bypass the firewall 

• employee misconduct or carelessness cannot be controlled by firewalls (for 
example, control of passwords or user accounts) 

• users on stand-alone computers can choose to disable the firewall, leaving 
their computer open to harmful traffic from die internet. 

All of these issues require management control (or personal control on a single 
computer) to ensure that die firewall is allowed to do its job effectively. 

8.4.2 Security protocols 

We will now consider two forms of security' protocols - sets of rules used by 
computers to communicate with each otiier across a network - when using the 
internet: 

• Secure Sockets Layer (SSL) 

• Transport Layer Security' (TLS). 



Figure8.7 Firewall 



Internet 
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Secure Sockets Layer ( SSL) is a type of protocol 
that allows data to be sent and received securely 
over the internet. 

When a user logs on to a website, SSL encrypts 
the data - only the user’s computer and the web 
server are able to make sense of what is being 
transmitted. A user will know if SSL is being 
applied when they see https ( as part of the website 
address) or the small padlock in the status bar 
at the top of die screen. Figure S.8 shows what 
happens when a user wants to access a secure 
website and receive and send data to it. 



Figure 3.8 Communicating across a network, using SSL 


Note: SSL certificates are small data files that digitally bind an encryption key to an organisation's details. When 
installed on a web server, it shows as the green padlock and the https protocol and ensures secure connections 
from a web server to a web browser. 

Transport Layer Security (TLS) is similar to SSL but is a more recent security 7 
system. TLS is a form of protocol that ensures the security' and privacy of data 
between devices and users when communicating over the internet. It is essentially 
designed to provide encryption, authentication and data integrity 7 (data integrity 
is maintaining the accuracy and the consistency of data) in a more effective w r ay 
than its predecessor, SSL. 

When a website and a user communicate over the internet, TLS is designed to 
prevent a third party 7 hacking into this communication and causing problems with 
data security. 

TLS is formed of two layers: 

• Record Protocol: this part of the communication can be used with or 
without encryption (it contains die data being transferred over the internet). 

• Handshake Protocol: this permits the website and the user to authenticate 
each other and to make use of encryption algorithms (a secure session 
between user and website is established). 

Only the most recent web browsers support both SSL and TLS, which is why the 
older SSL is still used in many cases. But what are the main differences between 
SSL and TLS, since they both effectively do the same thing? 

• it is possible to extend TLS by adding new authentication methods 

• TLS can make use of session caching, which improves the overall 
performance compared to SSL (see the note below to explain this term) 

• TLS separates the handshaking process from the record protocol (layer), 
which holds all the data. 


Session caching 

When opening a TLS session, it requires a lot of computer time (due mainly to 
the complex encryption keys being used). The use of session caching can avoid 
the need to utilise so much computer time for each connection. TLS can either 
establish a new session or attempt to resume an existing session; using the latter 
can boost system performance considerably. 

Note: a cache is a collection of processed data that is kept on hand and reused in order to avoid costly repeated 
database queries. 
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8,4.3 Encryption 

Encryption is used primarily to protect data in case it has been hacked or accessed 
illegally. While encryption won’t prevent hacking, it makes the data meaningless 
unless the recipient has the necessary decryption tools described below. 

Encryption uses a secret key that has the capability of altering the characters in 
a message. If this key is applied to a message, its content is changed, which then 
makes it unreadable unless the recipient also has the same secret key. When dais 
secret key is applied to the encrypted message, it can be read. 

The key used to encrypt (or encode) die message 
is known as the encryption key; the key used to 
decrypt (or decipher) the message is known as 
the decryption key. When a message undergoes 
encryption it becomes cypher script; the original 
message is known as plain text. Figure 8.9 shows 
how these are linked together. 



Figure 8.9 Encryption 



Figure 8.10 Example of the encryption and decryption process 


8.4.4 Authentication 

Authentication is used to verify that data comes from a secure and trusted 
source. It works with encryption to strengthen internet security. In this 
section we will consider digital certificates, passwords and biometrics in dieir 
authentication roles. 

Digital certificates 

A digital certificate is a pair of files stored on a user’s computer - these are used 
in the security' of data sent over the internet. Each pair of files is divided into: 

• a public key (which is known by anyone) 

• a private key (known to the computer user only). 
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For example, when sending an email, the message is made more secure by 
attaching a digital certificate. When the message is received, the recipient can 
verify that it comes from a known or trusted source by viewing die public key 
information (this is usually part of the email attachment). This is an added 
level of security to protect the recipient from harmful emails. The digital 
certificate is made up of six parts: 

• the sender’s email address 

• the name of the digital certificate owner 

• a serial number 

• expiry date (the date range during which the certificate is valid) 

• public key (used for encrypting messages and for digital signatures) 

• digital signature of certificate authority (CA) - an example of this is VeriSign. 

Operating systems and web browsers maintain lists of trusted CAs 
(see Figure 8.11 for an example). 

Passwords 

When logging on to a system (for example, a bank website), a user will be asked 
to type in their password - this should be a combination of letters and numbers 
that would be difficult for somebody else to guess. Strong passwords should 
contain upper case and lower case characters, as well as numbers and other 
keyboard symbols, for example: Rn5K;2mL/8. 

When the password is typed in, it often shows on the screen as ******** S o 
nobody overlooking can see what the user has typed in. If the user’s password 
doesn’t match up with the user ID then access will be denied. Many systems 
ask for the password to be typed in twice as a verification check (check on input 
errors). To help protect the system, users are only allowed to type in their 
password a certain number of times - usually three times is the maximum number 
of tries allowed - before the system locks the user out. After that, the user will be 
unable to log on until the system administrator has reset their password. 

For example, if a user forgets their password when using the internet, they can 
request that the password is sent to their email address. The password is never 
shown on the computer screen for reasons of security. 

Passwords should be changed on a regular basis in case they r become known 
to another user or even a hacker. In particular, it is important to prevent other 
people gaining access to your password by way of spyware or viruses - many 
methods to guard against this have been discussed earlier in this chapter. 

It is often necessary to use a user ID or log in ID as well as a password. This 
gives an additional security level since the user ID and password must match up 
to allow a user to gain access to, for example, a bank website. 

Biometrics 

Biometrics relies on certain unique characteristics of human beings; 
examples include: 

• fingerprint scans 

• signature recognition 

• retina scans 

• iris recognition 

• lace recognition 

• voice recognition. 



Figure 8.11 Digital IDs 
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Biometrics is used in a number of applications as a security device. For example, 
some of die latest mobile phones use fingerprint matching before they can be 
operated; some pharmaceutical companies use face recognition or retina scans 
to allow entry to secure areas. We will now consider two of these biometric 
techniques in a little more detail. 

Fingerprint scans 

Images of fingerprints are compared against previously scanned fingerprints 
stored in a database; if they match then access is allowed. The system compares 
patterns of‘ridges’ and ‘valleys’, which are fairly unique (accuracy is about one 
in 500). 

An example of its use would be as a security method for entering a building. 
Fingerprint scanning techniques have die following advantages in this 
application: 

• everybody’s fingerprints are unique, therefore this technique would improve 
security since it would be difficult to replicate a person’s fingerprints 

• other security devices (such as magnetic cards) can be lost or even stolen, 
which makes them less effective 

• it w r ould be impossible to ‘sign in’ for somebody else since the fingerprints 
would match up to one person only on the database 

• fingerprints can’t be misplaced; a person always has them! 

What are the disadvantages in this application? 



• relatively expensive to install and set up 

• if a person’s fingers are damaged through an injury, this can have an effect on 
the scanning accuracy 

• some people may regard it as an infringement of civil liberties. 


Retina scans 

Retina scans use infrared light to scan the unique pattern of blood vessels in the 
retina (at die back of the eye). It is a rather unpleasant technique, requiring a person 
to sit totally still for 10 to 15 seconds while die scan takes place. It is very secure 
as nobody has yet found a way to duplicate blood vessels patterns (the accuracy is 
about one in ten million). 


Table S.3 Comparison of the six common biometric techniques 


Biometric 

technique 

Comparative 

accuracy 

Comparative 

cost 

Devices 

needed 

Social 

acceptability 

What can interfere 
with the procedure 

Fingerprint scans 

high accuracy 

medium 

scanner 

medium 

damaged fingers 
(e.g. f cuts) 

Signature 

recognition 

low accuracy 

medium 

an optical pen 

high 

signatures can 
change with time 

Retina scans 

high accuracy 

high 

digital camera 

low 

irritation of the eye 

Iris recognition 

high accuracy 

high 

digital camera 

low 

wearing of glasses 

Face recognition 

medium-low 
accuracy 

medium 

digital camera 

high 

facial hair or glasses 

Voice recognition 

medium accuracy 

medium 

microphone 

high 

background noise or 
person has a cold 
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Table 8.4 Comparison of the advantages and disadvantages of the six common biometric techniques 


Biometric technique 

Advantages 

Disadvantages 

Fingerprint scans 

• one of the most developed biometric techniques 

• very high accuracy 

• very easy to use 

• relatively small storage requirements for the 
biometric data created 

• for some people it is very intrusive, since it is still related to 
criminal identification 

• it can make mistakes if the skin is damaged (e gcuts) 

Signature recognition 

• non-intrusive 

• requires very little time to verify (about five seconds) 

• relatively low-cost technology 

• if individuals do not sign their names in a consistent manner 
there may be problems with signature verification 

• high error rate (one in 50) 

Retina scans 

* very high accuracy 

• there is no known way to replicate a person's retina 

• it is very intrusive 

• it can be relatively slow to verify retina scan with stored scans 

• very expensive to install and set up 

Iris recognition 

• very high accuracy 

* verification time is generally less than five seconds 

• very intrusive 

• uses a lot of memory for the data to be stored 

• very expensive to instal 1 and set up 

Face recognition 

• non-intrusive method 

• relatively inexpensive technology 

• it is affected by changes in lighting, the person's hair, their age, 
and if the person is wearing glasses 

Voice recognition 

• non-intrusive method 

• verification takes less than five seconds 

• relatively inexpensive technology 

• a person's voice can be recorded easily and used for 
unauthorised access 

• low accuracy 

• an illness, such as a cold, can change a person's voice, making 
absolute identification difficult or impossible 


Exercise 8d 

Find out which applications use each of the biometric techniques described in this section. 
Consider ail the advantages and disadvantages of each method and make conclusions about its 
suitability for the applications you found. 


Online credit fraud 

In spite of all the securin' systems described above, online credit card fraud is still 
too common. It basically happens for the following reasons: 

• hackers gaining access to a user’s computer through the use of spyware, 
phishing or pharming; any of these methods can trick a user who is not 
particidarlv IT literate; the user can be tricked into giving personal and financial 
details that enable the hacker to gain full access to a user’s account; tills can 
lead to unauthorised purchases or even removal of money from an account if 
it remains undetected for a few days 

• the breaking of passwords through a number of techniques is an all-too-familiar 
risk; if passwords are weak or no encryption is used then it is a relatively easy task 
to break these passwords and allow illegal access to bank and credit card accounts 

• it is always a good idea to type in a web address or URL rather than ‘copy and 
paste it’ from an email or other website. Sometimes the web address/URL is 
altered very slightly in the email and the user ends up visiting a fake website. 

Once diey risk the fake website it is possible that they will give personal and 
financial details to a fraudster without the user’s knowledge - by physically typing 
in the web address the user will ensure they get it right and avoid such risks 

• if die user is using wireless technology', it is very important for internet access to 
be password controlled since it is relatively easy to tap in to wireless networks 
without password protection 















S SAFETY AND SECURITY 


• if a user logs in to an account or website in a public place (such as an airport using 
the available Wi-Fi ‘hotspots’) it is necessary to be very vigilant; there is always a 
risk that somebody is monitoring internet usage in the area and will try to tap in 
to the data that is going to and troin any computer using tills wireless link 

• even large organisations can be subject to cybercrime; in recent years, the 
cloud and some large retail companies have been the targets for hackers, 
which leaves customers very vulnerable. 

There are a number of simple precautions users can take: 

• always use varied and complex passwords for all your accounts (see earlier notes) 

• check the accuracy of bank accounts continually and resolve any discrepancies 
immediately 

• only provide personal information on sites that have ‘https’ in the web 
address or have the padlock icon in the web browser 

• don’t provide personal information to any unsolicited requests for 
information; this is often a sign of phishing 

• don’t open emails or attachments from unknown senders 

• delete any messages from your spam folder on a regular basis 

• report any suspicious phishing activity to die company that is used by the 
perpetrator 

• only download software from sites that can be trusted . 

Cloud security 

Several computer (especially tablets and laptops) and mobile phone manufacturers 
encourage customers to store or backup their files on a medium known as the 
cloud. Users purchase cloud storage and can dien access all their files (for example, 
photos, videos, music or e-books) from any device anywhere in the world. This lias 
obvious advantages: 

• you don’t need to carry memory sticks around with you if you want to access 
your files away from home 

• you don’t have to pay for large storage capacity on your computer/tablet or 
mobile phone 

• because die cloud is controlled by external companies, they will ensure 
that your tiles are backed up and dierefore reduce the possibility' of losing 
irreplaceable data 

• the ability to synchronise (sync) files ensures they' are automatically updated 
across all devices; this means that die latest version of a file saved on a desktop 
PC, for example, is also available on odier devices, such as a smartphone 

• cloud storage is also ideal for collaboration purposes; it allows several users to 
edit and collaborate on a single file or document - there is no need to worry 
about tracking the latest version or which user made the changes. 

In spite of all these obvious advantages, there are still security worries about using 
cloud storage. The main fears are data security and data loss. 
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Data security 

Companies that transfer vast amounts of confidential data from their own systems 
to a cloud service provider are effectively relinquishing control of their own data 
security. This raises a number of questions: 

• What physical security exists regarding the building where the data is housed? 

• How good is the cloud service provider’s resistance to natural disasters or 
power cuts? 

• What safeguards exist regarding personnel who work for the cloud service 
company? Can they use their authorisation codes to access confidential data 
for monetary purposes? 

Data loss 

There is a risk that important and irreplaceable data could be lost from cloud 
storage facilities. Actions from hackers (gaining access to accounts or pharming 
attacks, for example) could lead to loss or corruption of data. Users need to be 
certain sufficient safeguards exist to overcome these potentially very harmful risks. 

In late September 2014, three breaches of security involving two of the largest 
cloud service providers showed why many of the above fears make people a little 
nervous of using this facility to store their important files: 

• the XEN security threat, which forced several cloud operators to reboot all 
their cloud servers; this was caused by a problem in the XEN hypervisor 
(a hypervisor is a piece of computer software, firmware or hardware that 
creates and runs virtual machines) 

• a recent case where a large cloud service provider permanently lost data 
during a routine backup procedure 

• the celebrity photos cloud hacking scandal, where over 100 ‘interesting’ photos 
of celebrities were leaked; hackers had gained access to a number of cloud 
accounts, which enabled them to publish die photos on social networks and to 
sell diem to publishing companies. 

All of the reasons above have made individuals and companies nervous about 
using cloud service providers. A ‘game’ between hackers and owners of online 
service companies continues to simmer. Considerable amounts of advice have 
been given in this chapter. Provided users are vigilant in their use of any device 
connected to the internet then die possibility of being a victim of cybercrime is 
considerably reduced. 




Audiences 


In this chapter you will learn about 

• how to tailor ICT solutions according to the audience 

• copyright legislation 

• legal, moral, ethical and cultural implications of ICT solutions 

• policing of the internet. 


TJiis chapter will consider the importance of researching your audience before 
an ICT solution is implemented - this ranges from presentations through to 
actual ICT systems which run companies. No matter how large or small the task, 
consideration of the people involved with the presentation or hill solution must 
be taken into account. 

The legal, moral, ethical and cultural aspects of ICT solutions will also be 
considered together with the age-old question ‘Should the internet be policed?’ 

At the end of the chapter, you should have some idea about the importance of 
the above topics, particularly in the multicultural and litigation-driven society- we 
now live in. 

9.1 Audience appreciation 

When planning and creating ICT solutions, it is important to consider the 
audience who will either use or rake part in the solution. The following list shows 
a number of factors that should be considered - not all of them are relevant to 
every proposed solution, of course. 

• The age of the target group (young children will have a different appreciation 
and response compared to a more mature group of adults, for example). 

• The experiences of the audience (a board of company directors would 
expect a different approach compared to an audience composed of teenage 
school children). 

• The expectation of the audience (for example, if you are advertising or giving 
a presentation on a new restaurant, an older audience would expect to see 
fine wines and good waiter service; whereas a group of students would be 
more interested in pizzas and fast counter service). 

• Knowledge of the audience (for example, graduates in maths would expect to 
see a different approach to a solution than a group of history' students). 

When starting to look at the ICT solution, some or all of these lactors need to 
be taken into account. Some research needs to be done first to find out about die 
target audience. This could be done by: 

• interviewing a cross section of the target group to find out how to engage the 
audience (if this involves a major ICT solution, then this may have to involve 
many of the techniques that were described in Chapter 7) 

• giving out questionnaires to people in the target group to find out their 
background, interests, and so on, so that the final solution can be tailored to 
meet the full expectation of die audience 

• carrying out market research - this could involve die two techniques 
described above, but would certainly involve a more sophisticated and in- 
depth analysis of the data received (it would all depend on how large the 
‘affected’ audience is likely to be). 
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9.1.1 Giving a sample presentation to an audience 

Let ns now consider a phone company who market a number of different mobile 
phones. The company has decided to do two presentations regarding the sales 
and features of the four different mobile phones they market and sell: 

• one presentation is to be given to the sales team who will receive different 
bonus payments depending on the phone sold 

• a second presentation is to be given to a potential group of customers. 

How would these two presentations differ? The first group (die sales team), will 
have technical knowledge and will be interested in the profitability' of each sale. 
The second group (end-users), will only be interested in the price and die features 
found on each phone. 

The language used, the need for multimedia, the length of the presentation, 
the need for audience participation (an interactive approach) and the examples 
used to illustrate certain points are all key factors when writing the presentations. 
Let us look at each of these in turn: 




Now let us consider our mobile phone presentation. 
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The data to be used in die two presentations is based on the following: 

• sales of each phone over three years 

• selling (retail ) price of each phone 

* percentage profit made on each phone 

* how die prices and profit margin changed over die diree-year period 


Table 9.1 



2014 

2015 

2016 


Retail price 

% profit 

Retail price 

% profit 

Retail price 

% profit 

Neophone 

$400 

35% 

$440 

37% 

$450 

40% 

Rappia 

$525 

29% 

$560 

31% 

$590 

30% 

Wintry 

$350 

40% 

$380 

40% 

$400 

41% 

Samstalk 

$650 

25% 

$700 

27% 

$750 

30% 


* features of each phone (do diey have a camera, memory size, do they have a 
touch screen and do diey have an MT3 player). 

It is worth remembering here that customers would be more receptive to colours, 
supporting images and special effects (e.g. slide transitions). Whereas the sales 
team (who already know about selling the phones) simply want to know the facts. 
Customers, on the odier hand, really want to be ‘entertained’ by the phone 
presentation. 


Table 9.2 



Mobile phone features 


Camera 

Memory 

Touchscreen 

MP3 player 

Neophone 

V 

16GB 

v 

V 

Rappia 

V 

32 GB 

X 

1 

V 

Wintry 

i 

V 

16GB 

X 

X 

Samstalk 

V 

64 GB 

v 

V 


Exercise 9a 

Produce the two presentations for the scenario given in Section 9.1.1: 

for the marketing and sales team 
■ for a group of customers. 


Using your knowledge from Section 9.1 and from Chapter 19 (Presentations), consider how 
to present the information in Table 9,1 and Table 9.2 to the two groups. Also consider what 
information you might want to have in each presentation and any additional information you 
might need. 

For the mobile phone features, you may like to use icons such as: 



built-in camera 


memory 



touchscreen 




j* ^ " j MP3 player. 
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Additional example 

This second example (which is the introduction to Exercise 9b) considers 
producing a presentation oil the ‘increase in world population over the next ten 
years’. The presentation is to be given to two different audiences: 

• adults 

• children of primary school age (5 to 11 years old). 

We have already covered aspects of an adult audience. What needs to be considered 
when presenting to young children? 

• careful consideration needs to be given to font type used; a large font size is 
more likely to make young children interested 

• bright colours will keep their attention 

• use of the correct language (for example, to say ‘die world population is 
7.1 billion for which China accounts for 1.4 billion 1 is acceptable to 
adults; young children won’t understand the figures or the statistics so 
the presentation would need to say ‘the world’s population is very big; for 
example, 60 million people live in the UK. But some countries, such as 
China, are much bigger than this’, and so on) 

• use of lots of images to make it amusing (and have sound effects as well) 

• use of slide transitions and animation to keep their attention. 


^Exercise 9b 

Produce two slide presentations on 'changes to the world population'. One presentation is 

aimed at an adult audience and the other is aimed at a very young audience (5 to 11 years). 

Write down your reasons for the features of each presentation you produce. 

_i- ) 

It is important to remember that the example given in Section 9.1.1 was a 
presentation to two very different groups of people. However, the audience may 
be the actual users of the ICT solution. To meet the audience requirements in 
this case also requires a number of key considerations, for example: 

• how skilled is the workforce (the interface might need to be icon-driven if the 
staff are either computer-illiterate or not very skilled) 

• how old is the workforce (is the interface appropriate for all the age ranges 
who will use the system) 

• are any of the staff disabled (different disabilities require different methods to 
allow them to interface with a computer system)? 


Exercise 9c 

A small company employs a workforce where 35% of the staff are disabled, have learning 
difficulties or come from an ethnic minority. The company markets various food products. 

10% of the staff have little or no hand or arm movement. 

10% of the staff have learning difficulties. 

1 5% of the staff come from ethnic minorities. 

Write an article on the features needed in a computer interface to cope with the range of 
different staff that work within the company 

___ 
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9.2 Legal, moral, ethical and cultural appreciation 
9.2.1 Software copyright and privacy 

Software is protected by copyright laws in much the same way as music CDs, 
videos and articles from magazines and books are protected. 

When software is supplied on CD or DVD there are certain rules that must be 
obeyed. It is illegal to: 

• make a software copy and then sell it or give it away to a friend or colleague 

• use software on a network or in multiple computers unless a licence has been 
acquired to allow this to happen 

* use coding from die copyright software in your own software and then pass 
this software on or sell it as your own without die permission of the copyright 
holders 

* rent out a software package without permission to do so from the publishers 

* use the name of copyrighted software on other software without agreement 
to do so. 

Software piracy (illegal copies of software) is a big issue amongst software 
companies. The}- take many steps to stop the illegal copying of software and to stop 
illegal copies being used once diey have been sold. There are a number of ways 
software is protected eidier by making die installer agree to certain conditions or by 
methods which require the original software to be present for it to work: 

• when software is being installed, die user will be asked to key in a unique 
reference number or product key (a string of letters and numbers) which was 
supplied with die original copy of the software (for example: 4a3c Oefa 65ab 
a81e) 

* die user will be asked to click ‘OK’/T AGREE’ or put a cross in a box to 
agree to the licence agreement before die software continues to install 

* the original software packaging often conies widi a sticker informing the 
purchaser diat it is illegal to make copies of the software- die label is often in 
the form of a hologram indicating that this is a genuine copy 

• some software will only run if die CD-ROM, DVD-ROM or memory stick 
is actually in the drive; this stops illegal multiple use and network use of the 
software 

• some software will only run if a dongle is plugged into one of the USB ports. 

Note; A dongle is a small device, usually plugged into one of the computer's USB ports. It is used to allow 
wireless communications with devices, such as a keyboard, and for the use of protected software (e.g. it may 
contain important files and the software will only run if the dongle is plugged into the computer). 

The Federation Against Software Theft (FAST) was set up in the UK many years 
ago to protect the software industry against piracy. FAST prosecutes organisations 
and individuals who are involved in any copyright infringements. There are legal 
penalties for anyone found guilt}- of such infringement. 
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Similar organisations exist in many countries to globally protect software from 
piracy. The following extract is a typical example of how strict the anti-piracy laws 
are in many countries: 

TRADERS FINED $100,000 

Two eBay traders (from the US) agreed this week to pay a total of $100,000 
in damages after they were caught selling illegal copies of Norton security' 
software. The SIIA settled the case against the two traders who also agreed 
to stop selling illegal software and provided SIIA with records identifying 
their customers and suppliers. 

Reproduced with the kind permission of out-law.com. 

9.2.2 Legal, moral, ethical and cultural implications 

Note: it is also worth looking at Chapters 5 r 8 and 10 for further information on the legal implications of ICT 

Definitions: 

• Legal covers the law'; whether an action is punishable by law. 

• Morality governs the private and personal interactions between people and is 
usually determined by the person concerned. 

• Ethics governs professional interactions, for example, codes of behaviour 
practised by a society' or group of people sometimes going against an 
individual’s own sense of morality'. 

• Culture refers to the attitudes, values and practices shared by a society' or 
group of people. 

Essentially, anything which breaks the law is termed illegal. Examples from ICT 
would include copying software and then selling it without die permission of die 
copyright holders. This was covered in Section 9.2.1. 

Morality' covers the human desire to distinguish between right and wrong. 

The only problem here is that culture can get in the way. What may be immoral 
in some cultures is regarded as acceptable practice in other cultures. Because 
something is immoral, it isn’t necessarily illegal (and vice versa). Altering 
websites or creating fake w'ebsites is not in itself illegal; provided the person who 
carries out the act doesn’t try to gain from their actions - it is simply an immoral 
act since it can cause distress to others who aren’t aw'are that it was simply a 
harmless prank. As soon as they try to obtain personal and financial data then 
it becomes an illegal act. Some people regard hacking as simply immoral - this 
again ceases to be true if the act of hacking leads to breaking national security', or 
financial gain or leads to revealing personal information which leads to distress. 

It can be a very thin dividing line between an immoral act and an illegal act. 

Unethical behaviour is essentially breaking a code of conduct. For example, 
if somebody w'orks for a software company and passes on some of the ideas to a 
rival company, this would be regarded as unethical behaviour. Unless the software 
passed on is part of national security', then it isn’t actually illegal to do this. 

The importance of culture is less clear-cut. Writing software games that make 
fun of religion could be seen by certain people as unacceptable behaviour - but 
some cultures would find it funny and wouldn’t understand why it was seen as 
offensive. When writing computer games, for example, programmers need to be 
careful that they don’t include items which some cultures would find offensive 
or obscene. Again, this may not be seen as unethical and certainly not illegal, but 
nonetheless can cause distress. 
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Exercise 9d 

Suppose John works for a company during the day that develops and markets software for 
use by car manufacturers, in the evening, he works with a small team who write software for 
computer games. Consider which of the following can be termed unethical, immoral or illegal 
(it is possible some things may be regarded as all three): 

John uses some of the software routines from his day job when writing computer games. 

2 John claims that the software routines he uses from his day job were all written by himself. 
John has some of his software written overseas, but only pays them a very low wage to do 
the work. 

4 John writes some of his computer games using the computer systems in his day job. 

5 To help advertise his computer games, John hires a 'hacker' who breaks into websites so 
that 'pop ups' appear which advertise the games free of charge. 

6 Some of the games software written by John's company makes fun of people who have 
certain disabilities, 

7 Some of the games that John writes collect information from the user's computer and send 
the data back to John's computer. 

Once you have decided the answers to the above seven statements, write down other activities 
which fall into the illegal, unethical or immoral category For each activity, give reasons why they 
fall into one or more of these categories, 

___ 


At the end of Exercise 9d you should have come to die following conclusions: 
statements 1,2 and 4 are unethical; statements 2, 3 and 6 are immoral; statements 
5 and 7 are illegal. But this can vary in some countries; for example, statement 1 
may be illegal in certain parts of die world. 

9.2.3 Should the internet be policed? 

This is a question which continues to cause much discussion. Recent events in 
hacking (e.g. die hacking of Sony Films in USA) and in terrorism (e.g. the 2015 
terrorist attacks in France) have brought increasing pressure from many people 
to start policing die internet. Those that support freedom of speech argue that 
the internet only works because it isn’t policed. Many security departments 
and governments believe diat the hacking and terrorism attacks could have 
been stopped by having tighter laws (allowing them to ‘eavesdrop’ on any data 
transmission on the internet). There are many points that support both sides of 
the argument. 

Arguments in favour of some form of internet control 

• It would prevent illegal material being posted on websites (e.g. racist 
comments, pornography, terrorist activities, and so on). 

• People find it much easier to discover information which can have serious 
consequences (e.g. how to be a hacker, how to make a bomb, and so on); 
although this can be found in books, it is much easier for a novice to find the 
required information using a search engine. 

• Some form of control would prevent children and other vulnerable groups 
from being subjected to undesirable websites. 

• Some form of control would stop incorrect information being published on 
websites. 
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Arguments against some form of internet control 

• Material published on websites is already available from other sources. 

• It would be very expensive to police all websites and users would have to pay 
for this somehow. 

• It would be difficult to enforce rules and regulations on a global scale. 

• It cm be argued that policing would go against freedom of information/ 
speech. 

• Many topics and comments posted on websites are already illegal and laws 
already exist to deal with the offenders. 

• Who is to decide what is illegal or offensive - many things are only offensive 
to certain people (e.g. religious comments) but not to the majority. 

Having read the arguments for and against policing, you may wish to enter into 
your own debate as to whether freedom of speech is so important that the risks 
of more internet legislation would be too damaging. However, you might argue 
that losing some of your freedom of speech is a small price to pay for your own 
physical safety 7 . 




Communication 


In this chapter you will learn about 

• communication constraints when using emails 

• email groups 

• cloud storage 

• spam 

m the internet 

• intranets 

• the world wide web (www) 

• blogs, wikis and social networking sites 
3 searching the internet for information. 


This chapter covers certain aspects of using die internet. We will consider rules 
and regulations when sending emails and also look at several features of the 
internet. In particular, we will define and explain many of die internet terms used 
and how to search for information on the internet. The chapter also considers the 
differences between the internet, die world wide w r eb and intranets. 

10.1 Communication with other ICT users using email 

10.1.1 Constraints 

Emails are now one of the most common ways of communicating between 
people. However, there are many rules we need to follow' to ensure the security' 
of the messages sent and also to prevent people from writing tilings that are 
regarded as unacceptable. The first part of this chapter considers these constraints. 

Laws 

Many countries have laws to protect people against the misuse of emails. 

The following diagram is a guideline to the rules that most countries require 
companies and individuals to abide by when sending out emails. 



Figure 10.1 Email laws 
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Acceptable language 

The language used by people when writing emails must lie within an acceptable 
code of practice. The following is a list of unacceptable content to be used in 
emails, text messages and online forums: 

• obscene images 

• language that is regarded as abusive, profane, inflam matory, coercive, 
defamatory or blasphemous 

• racist, exploitative, violent messages 

• use of illegal materials in messages. 

This list doesn’t cover everything but gives some idea of what is not acceptable 
when posting messages or items on the internet. In many countries there are very 
stiff penalties for going outside the above boundaries, and it is not regarded as 
adequate that recipients can simply delete images or messages. 

It is essential that anyone writing emails or posting messages on, for example, 
bulletin boards, is aware of the above constraints. 

Copyright 

It is very important to realise that emails are subject to copyright laws. Just 
because it is relatively easy to forward an email does not mean it is always legal to 
do so. This is also true of any attachments sent with an email. 

As with web pages, the copyright in an email is determined by its content. 
Printing, copying or forwarding emails is generally not considered a breach of 
copyright unless the sender has indicated clearly that the message is confidential 
or the subject of copyright law. It is important that the recipient checks this out 
before forwarding it on to somebody else. Most companies or organisations will 
clearly set out their policies on sending emails and the material that they contain. 
This will be particularly true if the sender’s email address is part of the company’s 
name, for example A.N.User@companv_name.com . Emails and attachments from 
companies and organisations will usually contain a copyright statement, such as: 

Any dissemination or copying of this email or attachment is strictly prohibited 
unless you are the intended recipient or are responsible for delivering the 
message to the intended recipient. If you have received this email in error, 
please let us know and then delete the original email and any attachments. 

It is common for the message to then make some statement that the views and 
opinions in the email may not represent those of the company, and that the contents 
may be subject to disclosure imder die Freedom of Information Act. Companies are 
clearly very concerned about any potential risk of copyright infringement. 

Security and password protection 

It is very impor tant to consider the security of emails. Many security" aspects 
have been covered elsewhere in this book but some of the factors to consider are 
repeated here for completeness. 

Some methods of increasing the security" of emails include: 

• using strong passwords when logging on to your email (for example, the 
name of your pet dog is a weak password - strong passwords contain a 
combination of letters, numbers and other symbols: Syl2@#TT90kj=0 would 
be regarded as a strong password) 

• changing passwords on a regular basis 
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• using spam filters to remove suspicions emails to a ‘junk folder’ or even to 
block die email entirely 

• running anti-virus and anti-spam software at all rimes on your computer to 
protect against emails from unknown or malicious sources. 

Emails are said to be vulnerable to both passive and active attacks. Passive attacks 
include the release of email material to other users without your consent. Activ e 
attacks involve the modification of your messages or even denial of service (i.e. s 
overloading your system by sending thousands of emails, which basically ‘clogs up’ 
your computer and makes internet access almost impossible). Active attacks can 
also involve viruses or phishing attacks (these are covered elsewhere in die book). 


Netiquette 


Netiquette is a shortened form of the phrase internet etiquette, which refers to 
the need to respect other users’ views and display common courtesy when posting 
views in online discussion groups or when sending out emails. It is very important 
to consider what you write always since the reader can’t see your facial expressions 
or body language. What may have been intended to be humorous could offend 
somebody if they misunderstand your message and make the wrong conclusions. 
Always be aware of this when posting messages or sending emails. 

There are a number of rules governing netiquette - one such source is The 
Core Rules of Netiquette by Virginia Shea (published in 1994)- but the following 
diagram gives the reader some idea of what constitutes netiquette. 



1. Don't be abusive - don't threaten people or use 

personal violence. \ 

1 . Don't send spam - don't repeatedly send somebody 
the same information. 

3. Be dear and succinct with your message - don't waffle. 

4. Remember that posts are public in most cases and can 
be read by anyone. 

5. Always check your spelling and grammar - give a good 
impression. 

6. Respect people's privacy and don't discuss or publish 
information that might embarrass somebody 

7. Forgive people's mistakes - don't be compelled to respond 
to an error 

3. Don't use CAPITAL LETTERS to highlight comments - this is 
seen as 'shouting' in emails, text messages and 
online forums. 

9 . Don't plagiarise - always acknowledge quotes used in 
any messages you write. / 

10. Don't use too many emoticons as they might 

annoy your readers. / 


Figure 10.2 Rules of netiquette 
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10.1.2 Spam 

Any unsolicited email sent over the internet is regarded as spam. It is often sent 
to multiple recipients and can range from being simply annoying to dangerous 
spam can contain viruses or be part of a phishing scam (see earlier chapters). 

The origin of the word is open to debate: it ranges from the name of an old 
war-time foodstuff called spam to a word used in an old BBC Monty Python 
television comedy sketch (‘spam, spam, spam, spam, spam, spam...’ - a word 
repeated many times!). 

Spam can affect many online operations (lor example, YouTube) where links 
(called ‘spambots’) are posted within videos that send users to another website. 

While some regard spam as a cheap way of advertising to many people at die 
same time, most people consider it to be a big nuisance. The main disadvantages 
are: 

• it uses up people’s time 

• it generally annoys people 

• it uses up valuable bandwiddi on the internet, slowing it down 

• it can have viruses attached or even be part of a phishing scam 

• it can clog up users’ inboxes. 

Spam is not just a problem for computer users - it can also affect mobile phones. 
In diis case it is usually text messages being send to multiple phones. They 
are sometimes referred to as ‘spasms’ (spam SMS) - at the basic level they just 
annoy people, but in some countries or widi some mobile phone providers, users 
are charged for each message they 1 ' receive. It then becomes more dian just an 
annoyance! (Look back at Chapter S for ways to prevent spam.) 

10.1.3 Email groups 

Email groups are used for a number of purposes: 

• it is easier for a user to send out multiple emails if the addresses are all 
grouped together under a single name; the user only needs to use that single 
name in the ‘to’ box 

• companies and organisations can group people together for marketing 
purposes, for example according to age, ethnicity, hobbies, favourite music 
and so on - this means that each email can target specific groups 

• ‘spammers’ can create email groups by buying addresses of people from 
certain companies or from software that ‘raids’ address books on computers 
or email companies - diis means diat several thousand people can be sent 
spam by simply pressing the <enter> key 

• companies use email groups to set up meetings (for example, for a video 
conference) to ensure that everybody is always invited to attend - it would 
be easy to forget a person if the email addresses were all typed in individually; 
this way you can be sure all the correct people are sent messages. 

10.2 Effective use of the internet 
10.2.1 The internet 

The internet is a worldw-ide collection of networks that aUow's users to: 



• send and receive emails 

• chat online (using text, voice and/or video) 
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• transfer files from computer to computer (using file transfer protocols) 

• browse the world wide web. 

In 2015 it was estimated drat over diree billion people use the internet across the 
world. The internet isn’t actually owned by any single person or organisation. It is a 
concept rather dian somediing tangible (diat is, something that can be touched) and 
relies on a physical infrastructure that allows networks to connect to odier networks. 

The world wide web (the web, or www) is only part of the internet, which 
users can access by way of a web browser. It consists of a massive collection of 
web pages and has been based on the hypertext transfer protocol (http) since 
1989. The world wide web is a way of accessing information over the medium 
known as the internet; the two terms ‘www’ and ‘internet’ are clearly not die 
same thing and should not be confused. 


10.2.2 Intranets 


Many companies use an intranet as well as the 
internet. An intranet is defined as ‘a computer 
network based on internet technology but 
designed to meet the internal needs for sharing 
information within a single organisation or 
company’. Access to an intranet is usually confined 
to a company or organisation and, unlike the 
internet, is not available to the general public. 

Intranets reside behind a firewall atid are only 
accessible: 

• internally to members of the company, or 

• to people given various levels of access who are 
external to die company (see later). 

There are a number of reasons for adopting 
intranets rather than using the internet: 



Figure 10.3 


• intranets are safer since there is less chance of 
external hacking or viruses 

• it is possible to prevent external links to, for example, 
certain websites 

• companies can ensure that the information available 
is specific to their needs 

• it is easier to send out sensitive messages in the 
knowledge that they will remain within the company 

• intranets offer better bandwidth than the internet, 
thus there are fewer connection limits than with 
the internet (that is, the number of bits per second 
that can be transmitted are usually higher within an 
intranet) 

• it is possible to create extranets that allow intranets 
to be extended outside the organisation but with 
die same advantages as an intranet; this allows, for 
example, trading partners to have controlled access 
to some of the information (commercially-sensitive 
information is password protected). 



Figure 10.4 Connecting to an intranet though a mobile 
phone network or virtual private network 
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Figure 10.5 How intranets, extranets and the internet can be connected together 

What are the differences between the internet and an 
intranet? 

• The term ‘internet’ comes from the phrase: international network. 

• The term ‘intranet’ comes from the phrase: internal restricted access 
network. 

• An intranet is used to give local information relevant to the company or 
organisation whereas the internet covers topics of global or general interest. 

• It is possible to block certain websites using the intranet; while this is also 
possible with the internet, it is more difficult. 

• An intranet requires password and user ID entry and can only be accessed 
from agreed points/computers; the internet can be accessed from anywhere 
in the world provided the user has an 1ST account. 

• An intranet is behind a firewall, which gives some protection against hackers, 
viruses, and so on; this is more difficult to do with internet access since it is 
open on an international scale. 

• The internet can be public access, whereas intranets tend to be private access. 


10.2.3 Cloud storage 

Cloud storage is a method of data storage where data is stored on offsite servers 
- die physical storage covers hundreds of servers in many locations. The same 
data is stored on more than one server in case of maintenance or repair, allowing 
clients to access data at any time. This is known as data redundancy. The physical 
environment is owned and managed by a hosting company. 

Security aspects of cloud storage w r ere discussed in Chapter 8. 

There are three common systems: 

• Public cloud: this is a storage environment where the customer/client and 
cloud storage provider are different companies. 

• Private cloud: this is storage provided by a dedicated environment behind a 
company firew'all; customer/client and cloud storage provider are integrated 
and operate as a single entity. 
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• Hybrid cloud: this is a combination of the two previous environments; some 
data resides in the private cloud while less-sensitive/less-commercial data can 
be accessed from a public cloud storage provider. 

Instead of saving data on a local hard disk or other storage device, a user can save 
their data ‘in the cloud’. The advantages and disadvantages of doing this will now 
be discussed. 

Advantages 

• Customer/client files stored in the cloud can be accessed at any time, from 
any device, anywhere in tlte world, provided internet access is available. 

• There is no need tor a customer/client to carry an external storage 
device with them, or even to use the same computer, to store and retrieve 
information. 

• The cloud provides the user with remote backup of data witli obvious 
advantages to alleviate data loss/disaster recovery. 

• If a customer/client has a failure of their hard disk or backup device, cloud 
storage will allow recovery of their data. 

• The cloud system offers almost unlimited storage capacity. 

Disadvantages 

• Security aspects of cloud storage were discussed in Chapter 8. 

• If the customer/client has a slow or unstable internet connection, they could 
have problems accessing or downloading their data/files. 

• Costs can be high if a large storage capacity is required; it can also be 
expensive to pay lor high download/upload data transfer limits with die 
customer/client internet service provider (1ST). 

• The potential failure of die cloud storage company is always possible - this 
poses a risk of loss of all backup data. 

10.2.4 General internet terms 

A number of terms have been introduced in diis chapter - diis section considers 
the definition of these terms. 

Hypertext transfer protocol (http and https) 

Hypertext transfer protocol (http) is a set of rules that must be obeyed when 
transferring data across the internet. Protocols are sets of rules agreed by die 
‘sender’ and ‘recipient’ when data is being transferred between devices. When a 
web page is being accessed, entering ‘http://’ at die front of an address tells the 
web browser that http rides for communication are to be obeyed. 

If http is omitted from the address, most web browsers now default to http. 

When some form of security (for example, SSL or TLS) certification or 
encryption is used (refer to Chapter 8) then die protocol is changed to https (this 
is often seen as the padlock symbol fi. The letter ‘s’ after http refers to ‘secure’. 

Because of encryption, it is slower to use https than http, so it is usually only 
adopted when sensitive or private data is being transferred across the internet. 
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Web browsers and URLs 

A web browser is software that allows a user to display a web page on their 
computer screen. They interpret or translate the HTML (hypertext markup 
language - see later chapters) from websites and show the result of the 
translation. This can often be in the form of videos, images or sound. Most web 
browsers share the following features: 

• they have a ‘home’ page 

• they have the ability to store a user’s favourite websites/pages 

• they keep a history of the websites visited by die user 

• they give the ability to go backward and forward through websites opened 

• they have hyperlinks diat allow - users to navigate between w r eb pages- diese 
hyperlinks are show n as blue underlined text or use a small picture, such as a 
pointed finger El under a phrase or image. By clicking on these hyperlinks 
the user is sent to anodier website or web page. 

Web browsers use uniform resource locators (URLs) to access websites, retrieve 
files and so on. They are represented by a set of four numbers, for example 
109.108.158.1 (i.e., http://109.108.158.! ). 

However, diis is not very user friendly, and an alphanumeric format is usually 
used instead: 

protocol:// website address/ path/filename 
where: 

• protocol is usually http or https 

• website address: 

* domain host (www) 

* domain name (name of website) 

* domain type (.com, .org, .co, .net, .gov) 

* sometimes a country code is given (.uk, .us, .de, .cy) 

• path, which is a w r eb page (if omitted dien root directory of tvebsite) 

• filename is the item on the web page 

For example, http:// www.hoddereducation.co .uk/i gcse_ICT 

An error will occur if any part of the URL is incorrect. Most frequently, error 
page 'HTTP 404’ will display on the computer screen. 

The web browser translates the web server name into an IT address (for 
example, 109.108.158.1). The HTML is returned and is shown as a correctly 
formatted page on the screen. 

File transfer protocol (ftp) 

File transfer protocol (ftp) is a network protocol used when transferring files 
from one computer to another computer over the internet. It is similar to http 
(used for the transfer of web pages and data) and smtp (simple mail transfer 
protocol - used when transferring ennuis); ftp is an application protocol for the 
transfer of files across die internet. 

Web browsers can be used to connect to an ftp address in much the same 
way as you would connect to an http address, for example ftp://usernamc^ftp. 
example.gov/ . 
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Internet service provider (ISP) 

An internet service provider (ISP) is a company that provides users with access 
to the internet. It is normal to pay a monthly fee for this service. When a user 
registers with an ISP, an account is set up and they are given login details that 
include a user ID and password. 

An ISr has the equipment and telecommunications line access required to have 
internet access - usually broadband connections, which use copper cables, or, 
more recently, fibre-optic cables. 

So what is the difference between an ISP and a web browser? 

• ISPs provide the user with access to the internet for a monthly fee 

• web browsers allow a user to view web pages. 

10.2.5 Blogs, wikis and social networking sites 
Blogs 

Blogs (web logs) are personal internet journals where the writer (blogger) will 
type in their observations on some topic (for example, a review about the latest 
movie release) and perhaps provide links to some relevant websites. 

Blogs tend to range from minor projects (such as die performance of a rock star) 
through to important social issues. However, die comments made on blogs are not 
immune from the law: bloggers can still be prosecuted for writing offensive material. 
Features of blogs: 

• updated on a regular basis by the author 

• usually organised in reverse chronological order (most recent to least recent entry) 

• normally public - anyone can read them 

• entries normally come from a single author 

• other internet users can’t change blogs - they can only read them. 

Microblogs are similar to blogs but are most often used on social networking 
sites to make short, frequent posts. The posts can be done using instant 
messaging, emails or other social networking vehicles (such as tweets). Social 
networking sites use microblogs to allow members to update their personal 
profiles, for example. 

Another version is a b-biog - short for business blog - which is used by 
businesses to promote themselves on the internet. 

Wikis 

Wikis are web applications or websites that allow users to create and edit web 
pages using any web browser. A wiki will support hyperlinks and uses a very 
simple syntax (known as wiki markup) to create pages. They are often described 
as Sveb pages with an <edit> button’. 

Features of wikis: 

• anyone can edit, delete or modify die content 

• many authors can be involved in a wiki 

• it is possible to organise a page any way that die author(s) wish(es) 

• show r s/keeps track of all entries - i.e. it stores a document history 

• can be easily edited using a web browser 

• allows large documents to be seen by many people - it is easier titan emailing 
several people. 
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Social networking sites 

Social networking sites focus on building online communities of users who 
share the same interests and activities. They enable people to share photos, videos 
and music, hobbies, favourite eating places, and so on. The members do this 
by creating public profiles and thus form ‘relationships’ with other users. 

The dangers of such sites were covered earlier in Chapter 8. 

Features of social networking sites: 

• each member is provided with free web space 

• each member can build their own private and public profiles 

• it is possible to upload content such as text messages, photos and videos 

• it is possible to ‘write on each other’s wall’ 

• members are given free instant messaging and video chatting 

• it is possible to email other members within the community 

• members can create pages where they can post photos, articles, and so on 

• it is possible to invite people to become friends 

• members have control over who can access their private or personal data. 

10.2.6 Searching the internet for information 

One of the most useful and powerful aspects of the internet is the ability' to easily 
search for vast amounts of information on almost any given topic. There are 
basically two ways to locate information: 

• The first is to type in the URL if you know die name of die website you wish 
to access. 

• If you don’t know where to find die information you are looking for, die 
second method is to use a search engine. 


Opening a website from a URL 

As discussed earlier in the chapter, the URL contains 
the protocol, site address and file name. If you type 
http://www.cie.org.uk in to a web browser as shown 
here, you will go to the home page for die website. 

If you know die URL for a page within die website, 
you can type the full entry into die web browser to get 
a particular page. For example, if you want the IGCSE 
subjects page within the website, you could type in the 
full URL: http://www.cie.ora.uk/programmes-and- 
q ualifications/Cambridge-secondary-2/cambridge- 

igcse/subjects/ to get this page. — 

If you want to use this page frequently, you can 
add it to your ‘favourites’, which saves you having 
to type in die L1RL every time. 

It is also possible to search through the website 
using the navigation tools until you find the web 
page you are looking for. 
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Search engines 

Search engines are useful if you don’t know the URL 
of the website or if you want to find some information 
but don’t know where to look. Many search engines 
exist, and they search for websites using a variety of 
methods, but they all have one common underlying 
feature: they use the words entered in die search box 
and look up in their database of web pages to find out 
which of them match your search string. 

Obviously, the more detailed or specific your search 
string, the more accurate the results (known as ‘hits’) 
will be. For example, if we type ICT textbooks into 
a typical search engine, the following options will 
appear: 

As you can see about 1.5 million ‘hits’ or web 
pages have been found. This is a lot of information. 
We could narrow down the search by now typing in 
ICT textbooks+Hodder+IGCSE - we now get a 
much reduced selection: 

We now have reduced the number of web pages 
to 217 000, which is a vast reduction. However, the 
search can be further refined using the advanced 
search option. 
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The result is now only about 2000 hits. 

Once die information is found it can then be saved 
or used as follows: 

• saved as a favourite (as described earlier) and 
accessed when required 

• by adding hyperlinks in a document, so that this 
web page can be accessed when required 

• by using ‘Print Screen’ (or the equivalent - it 
varies from computer to computer) and then 
pasting tiie saved information into a word 
processor page 

• copy and pasting the information into another 
document. 

It is important to acknowledge your sources 
of i nformation when doing this, both to avoid 
plagiarism and because the information may be 
subject to copyright. 

As we have already said, the internet is a vast 
and very useful source of information, but it is 
important to be aware of its disadvantages as well its 
advantages. 
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Advantages 

• Information on the internet tends to be up-to-date since it is quicker and 
easier to amend web pages titan, for example, to reprint books. 

• The internet has vast, almost limidess, amounts of information. 

• Searching for information using a search engine is fast and easy. 

• Teople can look for information in the comfort of their own home - there is 
no need to travel to a library to find the required book or books. 

• Unless the required book can be found in a library, there is a need to buy it - 
information on the internet is usually free of charge. 

• Tages on the internet can have multimedia elements (for example videos, 
animations, cartoons and music/voiceovers) that make learning more 
interesting and often make it easier to understand the topics - unless 
textbooks have accompanying CD-ROMs, this option is not available in 
books. 

Disadvantages 

• The internet is not regulated - anything can be posted on a web page and, 
consequently, information may be biased or totally incorrect (books, on the 
other hand, usually undergo some form of review before being published). 

• There is always the risk of accessing inappropriate websites when using search 
engines; these can take many forms and can be very distressing to certain 
people. 

• It is too easy to be distracted when searching on the internet - users can find 
computer games or enter social networking sites instead of doing their work. 

• There is always the risk of Information overload’ if the user lacks the 
necessary experience or expertise when using search engines. 

• Because it is very easy to copy material from the internet, there is a huge risk 
of plagiarism ; this is more likely to occur than when using books since this 
requires considerably more effort than a simple copy and paste. 

• Some research skills are lost when using the internet as search engines do all 
the work for you. 

Why are internet searches to find relevant 
information not always fast? 

When using search engines, there is always the danger of information overload. 

It is possible for millions of sites to be found matching the given criteria. Unless 
the user narrows down their search criteria, it can take a long time to find out 
exactly what they are looking for. Also, if the user is uncertain of what needs to 
be asked, it can also take a long time to obtain only relevant information. 

While search engine companies deny it, certain websites are also placed at the 
top of their lists. When a user keys in certain words, these websites in the list 
always show up first in the search results and may not contain exactly what the 
user is looking for. Search engines also rank the time it takes to load up pages 
from websites - the fastest are given priority when the results appear on the 
screen. All of this means that the user may not find exactly what they are looking 
for when using the search engine. 

The actual operation of search engines is very complex and is beyond the scope 
of this book. 
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Why isn't it always easy to find reliable information 
on the internet? 

When using a search engine to find information on the internet, there is no 
guarantee that the material returned is accurate or unbiased. Essentially, anybody 
is able to set up a website and write whatever diey like without it having to be 
first verified (the only stipulation is that the material posted doesn’t break any 
laws - if it does, then the author is liable to criminal prosecu tion) . However, the 
material can be inaccurate or unverified and it can also be biased towards one 
way of thinking only. Unlike books, die material posted on websites doesn’t have 
to be checked by odier people to ensure it is factually correct. It is also possible 
for search engines to suggest websites that are completely out of date so diat 
the information displayed on the web pages is no longer correct or relevant. It is 
arguable whether or not policing of the internet would improve diis situation 
tliis was covered in some detail in Chapter 9. 

How can you evaluate the reliability of information 
found on the internet? 

• Anybody can set up a website (claiming to be factually accurate), so 
information is not necessarily reliable or accurate. 

• Some commercial websites will be biased (to advertise their products, for 
example). 

• If a website has excessive advertising it could be unreliable (due to pressures 
from those advertising on their website). 

• If the advertising on a website is related only to its own products it could be 
unreliable (again due to arguments claiming that their products are the best 
to carry out a specific task). 

• It is possible to use the final part of a URL to identify a website’s reliability' 
tor example, websites ending with: .ac and .gov are more likely to be reliable. 

• If a comparison of information from reliable sites or reliable/authenticated 
student books is made, thi s will often help to show if the information is 
reliable. 

• It is always a good idea to see if responsible bodies have endorsed the 
website. 

• Check if the website has links to other reliable websites or to unreliable 
websites. 

• If a w'ebsite has testimonials, this can indicate reliability. 

• If the date of the last update was a long time ago it is likely to be unreliable 
or out of date. 

If the author of the website has good credentials, then it is more likely for the 
content to be reliable 


Exercise 10a 

Research a number of search engines and write down ways to narrow down searches using 
different symbols and key words (such as V and 'OR'). Take screenshots of your results to see 
how using these symbols and keywords narrows down the number of results shown. 
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File management 


In this chapter you will fearn howto: 

• identify different file types and their uses 

• describe the need for a hierarchical file/folder structure 

• use a hierarchical file/folder structure to save work 

• save files using appropriate file names 

• save and print files in a variety of formats 

• describe why generic file formats are needed 

• export data into package-specific file formats and generic file formats 

• describe the need to reduce file sizes for storage or transmission 

• identify when it is necessary to reduce file sizes for storage or transmission 

• reduce file sizes using file compression. 

For this chapter you will need this source file from the CD: 

• remora .jpg. 


11.1 What is a generic file type? 

Generic file formats allow yon to save files so that they can be opened on any 
platform. The files may not contain all of the formatting that can be saved in a 
package-specific format. Using generic formats allows files created on a TC to be 
read/imported on an Apple Mac and vice versa. 

Some file types, such as those used by Microsoft Office-for example Excel 
spreadsheets (.xlsx), Word documents (.docx) and Access databases (.accdb) - are 
not generic. It is not always possible to open files from these packages on other 
platforms. 

Common generic text files include: 

• comma separated values: these files have a ,csv file extension. This file type 
takes data in the form of tables (that could be used with a spreadsheet or 
database) and saves it in text format, separating data items with commas. 

• text: these files have a .txt file extension. A text file is not formatted and can 
be opened in any word processor. 

• rich text format: drese files have a .rtf file extension. This is a text file type 
that saves some of the formatting within the text. 

Common generic image files include: 

• graphics interchange format: these files have a .gif file extension. This 
format stores still or moving images and is an efficient method of storing 
images using a smaller file size, particularly where there are large areas of solid 
colour. It is widely used in web pages. 

• joint photographic expert group: these files have a .jpg (or sometimes a 
.jpeg) file extension. This format stores still images only, not moving images. 
It is an efficient method of storing images using a smaller file size and is 
widely used in web pages. 

• portable document format: these files have a .pdf file extension. This is a 
document that has been converted into an image format. It allows documents 
to be seen as an image so that diey can be read on most computers. The 
pages look just as they would when printed but can contain clickable links 
and buttons, form fields, video and audio. You can protect a document in pdf 
format to stop others from editing it. Text can be copied and pasted into a 
word processor or sometimes edited using TDF writing software. 
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• portable network graphics: these files have a .png file extension. It is a 
file format that compresses graphics (image) files without any loss of image 
quality. It was created to replace graphics interchange format and is now the 
most-used lossless compression format used for images on die internet. 

• moving picture experts group layer 4: these files have a .mp4 file 
extension. It is not a single file format- it is a multimedia container that is 
used for storing video files, still images, audio files, subtitles and so on. This 
container is often used to transfer video files on the internet. 

Common generic audio files include: 

• moving picture experts group layer 3: these files have a .mp3 file 
extension. It is a compressed file format used for storing audio files. This 
format cannot store still or moving images. The file sizes are relatively small 
but have near CD quality', which makes them suitable for use on the internet. 

Common generic files used for website authoring include: 

• cascading stylesheet: these files have a .css file extension. This is a stylesheet that 
is saved in cascading stylesheet format and attached to one or more web pages 
(often written in HTML) to define the pages’ colour scheme, fonts and so on. 

• hyper text markup language: these files have a ,htm (or sometimes a .html) 
file extension. This text-based language is used to create markup that a web 
browser will be able to display information as a web page. 

Common generic compressed files include: 

• Roshal archive: these files have a ,rar file extension. This is a container that 
can hold almost any file types in a compressed format. It is used to reduce 
the number of bytes needed to save a file, either to save storage space or 

to reduce transmission time when sent from one device to another. It was 
developed for Windows by Russian software engineer Eugene Roshal (and 
takes its acronym from ‘roshal archive’). 

• zip: these files have a .zip file extension. This is a container that can hold 
almost any file types in a compressed format. It is used to reduce the number 
of bytes needed to save a file, either to save storage space or to reduce 
transmission time when sent front one device to another. 

11.2 Manage files effectively 
11.2.1 Locate and open stored files 

Make sure that you are familiar with the file structure of your local system. If you 
are using a stand-alone computer, files are likely to be stored on local hard disks 
or SSD drives. If you are using a networked system, files are likely to be stored 
on a network drive, usually' in a secure area where only you have access. Each 
system is different and you must use the '■This PC’ icon from the Windows 8 
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The path to your current location is shown at the top 
of the window. 


The left pane is used to locate the drive that you 
wish to use. _ 



The right side of the window shows die files and 
subfolders in this folder. It also gives you other useful 
information such as the date the file was saved and 
the file type. Some of this information will be used 
later in this book. 
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You can use these elements and the scroll bars to 
locate your stored files. 

On most computers, double clicking on the file 
icon will open the file in the most suitable application. 

There are times when you may wisli to use other 
programs to open a file; for example, in the website 
authoring section you may wish to open a file in both 
a browser and in Notepad. In this case you can either: 

• open the application and load the file from there 

• drag the file into an open application, or 

• right mouse click on the filename and use pen with..., 

11.2.2 Save your work 

Work should always be saved using a planned folder structure. Here is an 
example of part of a folder from the development of Chapter IS of this book. 
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Advice 

In some schools, network 
managers may have 
disabled some of these 
methods of opening files. 
This is to help increase the 
network security and keep 
your work safe. If this is the 
case, use one of the other 
methods to open files. 
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You can see that separate folders are used to hold each different area of the 
development. The answers for the teacher’s CD are stored in a subfolder, as are 
the source files. There’s also a folder for old versions of the files created during 
the chapter’s development; this lias been used so that die working folder does 
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not get filled with lots of copies of the same file - the old versions of the files are 
dragged into the ‘Old versions’ folder at the end of each work period. 
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This is a small part of the ‘Old versions’ folder. You can see that different versions 
of the same file have been saved as it was worked on. In some cases, where major 
additions or deletions were made, there are even two files with different names 
saved less than a minute apart. You can see that each file has been saved with a 
meaningful filename that includes a version number. This is really useful if you need 
to go back and look at your previous work. When die folders get very full, I keep 
the last 20 versions of a file, plus every fifth file from die early versions (versions 
5 and 10, and so on). I dien archive die other files before deleting them from the 
hard disk drive. Choose meaningful file names which give clues as to die contents 
of die file. This makes it easier for you to find the work in your user area when you 
look back at a later date. 
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Task 11a 


A 


Create a new folder to store 
your work for this chapter 
in. Call this folder Taskl 1b. 


Open the File Explorer window by pressing the 
< Window and :E> keys together. Click the left 
mouse button to select the drive that you will use 
as your w ork area _ 
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Then click on the New folder icon and name this folder 
Chapter 1 1 . The location of this will depend on the structure 
of the system you are using. Go into this folder and create new 1 
subfolders for the other task in this chapter. Call this folder 

Taskllb, 

Make sure you are in the folder Taskllb. This is where you will save your work 
later in the chapter. 

11.2.3 Save, export and print in 
different formats 

Most of the details for this section of the syllabus 
are covered in the following chapters. Although 
there are similarities in the methods of saving, 
exporting and printing, these have been covered in 
detail for each application package used. 

Where evidence of how you answered a question 
is required, you can always take a screen shot and 
submit that as evidence. The Snipping Tool is very 
useful. Select the search bar with the keyboard by 
pressing the Windows;- and keys together. 

Select the Everywhere search. - 
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Enter the text nip into the search box. The result should look 
similar to this. 

— Click on the Snipping Tool icon, 
which opens a small window on the 
screen. Click on New 1 .- 


Search 



The screen will change colour. Drag 
the cursor over the area to be snipped. 
The snipped image can now be copied 
and pasted as evidence of your method. 

If you use screen shots, make sure 
that each screen shot shows all the 

information. Your name, Centre number and candidate number must be 
on all work and, if items such as a '■browser view’ are required, you must 
show that your w ; eb page is displayed in a browser and not in an editing 
package. 

From the Fil tab in most Microsoft Office Suite packages, you have 
option to: 


Search 


Everywhere 


Everywhere 


Settings 


Filet 


% Snipping Toot 


New ▼ ^incel Options 


Select a snip type from the menu 
or click the New button. 


• Sa\ - to save the current file with die same filename 

• Save As - to save the current file with a new name, and/or new file type, 
and/or in a new location 

• Print - to print the current file 

• Export - to export, save a copy in .pdf format, or to change the file type in 
some packages. 


































11.3 Reduce file sizes for storage or transmission 


11.3 Reduce file sizes for storage or transmission 

11.3.1 Why reduce file sizes? 

All computer systems have a limited storage capacity so the most efficient use 
of that storage space is important. The speed at which files are transmitted 
(sent) between one device and another also depends on the size of the data 
being transmitted. This does not just affect transmission speeds on the 
internet, but also between computers and devices such as printers and network 
servers, and so on. This is important when sending files as email attachments. 
The larger the file size, the more time it takes to transmit. 

11.3.2 Reduce file sizes 

The largest files stored and transmitted are often image files. Still images can 
vary in size: images with lower-resolution graphics, which are often used 
for web pages to speed up the loading time of the page, can be very small 
but, the higher the image resolution, the larger the file. Video files (because 
they contain thousands of still images) tend to be the largest files stored 
and transmitted. There are exceptions to this rule however. Large database 
management systems, such as that used by the Driver and Vehicle Licensing 
Agency (DVLA) in the United Kingdom, require immense amounts of storage. 
These systems continue to grow, especially as organisations start to hold digital 
images (such as drivers’ photographs) within their systems. File sizes must 
be kept as small as possible, but not to the point where images become so 
pixelated that they are not clear. 

This will mean resizing and/or resampling image files so that they require less 
storage space and take less time to load. Resizing changes the physical dimensions 
(width and height) of an image, while resampling changes the quality of an 
image. 

Resize an image 

This method is used to physically resize an image in a graphics package and 
then to save the new' image (usually with a new filename). This method has 
the advantage of reducing the file size of an image so that a web page will be 
displayed more quickly. It has the disadvantage of using lower-resolution images, 
which can appear pixelated, particularly if you wish to enlarge them. 

r Task 11b ^ 

Open the file remora.jpg. Save a copy of this file in your Taskl 1 b folder. Resize this file 
to SO pixels wide. Save it as remora1.jpg. Reduce the resolution of the image further by 
downsampling and save the new image as remora2.jpg 

______ / 

Open your Taskl lb folder in the File Explorer window. In a File Explorer 
window open the source CD and click on the file you need; hold down the left 
mouse button and drag it from the folder on the source CD into the Taskl lb 
folder. 




11 FILE MANAGEMENT 


Open the image remora,jpg in your graphics manipulation package. 

In Adobe Photoshop images are resized using die Image menu, followed by 
the Image Size,, option. 

This opens the Image Size 
window. To set the image width 
to 80 pixels, change the value in 
the Width: box _ 


n - ——-—-^— 

ft ti* tU fp^T] t>,- bht fJLy M 


The image will maintain its 
aspect ratio as long as there 
is a tick in the Constrain- 


Proportion! box. To intentionally 
distort an image you would 
remove this tick and enter a height 
as well as a width for the image. 
Click on ok .This will alter 



die size of the image within the 
package, like this. 

To save the new image, select File, 
then Save As,., and enter the new filename 
remoral,jpg before clicking on 
As this ijnage will be saved in JPEG format, 
you are given options on the image quality 
that you require. These can be selected by 
typing a number between 1 and 12, 
using die slide bar, or selecting from the 
drop-down menu: 1 is die smallest file size 
that you can have and gives die poorest 
quality images; 12 is the highest quality but 
results in large file sizes, which are much 
slower to download over die internet. 

Resample an image 

The process of changing the quality of an image is called resampling. Images 
can be downsampled, meaning fewer pixels are used for die image, as you 
have just done by reducing the image quality. Images can also be upsampled by 
adding more pixels. Downsampling reduces the file size and therefore makes die w r eb 
page load more quickly. Save die same image again, downsampling it by lowering die 
resolution when saving. If you look at your Taskl lb folder you shoidd see that die 
file sizes have decreased at each stage. 


Task 11 b 
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11.3 Reduce file sizes for storage or transmission 


Use file compression 

If a document contains lots of formatting or lots 
of images, its file size tends to be quite large. 

To reduce the file size for transmission (if the file 
is not to be edited), you can turn the file into 
portable document format using the FILE tab, 
followed by Export. Select the Create PDF/XPS 
button. - 


Export 

Q] Create PDF/XPS Document 
Change-file Type 


Create a PDF/XPS Document 

■ PreiervM layout formaHing. fonts, arid images 

■ Content can't be easi ly dunged 
Free viewers ai e avai I able on tn e web 


L 


Enter the new filename and click on 

to create a pdf which, because it is an 



image, should have a smaller file size, like this. 

If you need to send multiple files, the most 
efficient way is to compress the files together as a single 
zip file. To do this you must open File Explorer by 
pressing the <Windows> and <E> keys. Hold down 

and select the files to be zipped. With these files 
selected, click die right mouse button to get the menu. 
Move the cursor down to the ^ to option and a 
second menu appears. Click the left mouse button on 
Compressed (zipped) folder.- 
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fn this chapter you will learn how to: 

0 place images into documents and presentations 
0 resize an image 
0 wrap text around an image 

# place an image with precision 

■ place a border around an image 
0 rotate an image 

« crop an image 
0 reflect an image 

0 adjust the colour depth of an image 

adjust the brightness and contrast of an image 

■ maintain the aspect ratio of an image 

I adjust the aspect ratio of an image to distort an image where appropriate. 

Other syllabus sections on images covered in this chapter include: 

# understanding the need to reduce image resolution to increase transmission speed 
0 ' reducing the resolution of an image to reduce its file size. 

For this chapter you will need the following source files from the CD: 

0 dog.png 0 snowman jpg 

0 snow, rtf 0 trees jpg 

0 snowangeLpng 0 winter.pptx, 

0 snowball,jpg 


12.1 Software tools 

You will need to know how to place image files into different application packages. 
Where this is required in a web page please refer to Section 21.2.7. Images 
are unlikely to be included in the spreadsheets and databases elements of the 
course. However, images will be placed in both word-processed documents and 
presentations. First you must select images appropriate for the document’s audience. 



folder called Task 12a. Save your document in this folder with the filename 
Taskl2a as a Word document (*.docx). 

12.1.1 Use images in a document or presentation 

Read the contents of the document snow.rtf to see what it is about. Task 12a 
asks for a ‘suitable image from clip art’; only when you have read the contents 
















12.1 Software tools 


and considered the audience will you know which images will be suitable and 
which will not. 


12.1.2 Import an online image 

Many packages, like Microsoft Word and Microsoft PowerPoint used to 
include a number of free clip art images with the software but now images 
are imported from the internet. Move the cursor and click where you wish 
to place the image. Select the NSERT tab, then in the Illustrations section 
click oji the Online Pictures icon. - 
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Select where you wish to look for die image and in the search box enter die type 
of image you want. After reading snow.rtf, I think an image of a snowman might 
be the most appropriate for this task. 

Press the <Enter> key. The search results are displayed. 



I-—— t I _ 

— Use the scroll bar to view the images. In tills case there are more than 17 000 to 
choose from. When you have selected the first one appropriate for the task (lots of 
these images are appropriate for this age group), click on the image to highlight 

it, then click Insert, - 

This places the image in your document. 

Advice 

Please note that you must ask for, and be given permission to use an image in any 
publication. Copyright law in many countries will not allow you to use an image 
belonging to another person without their written consent. 

Many copyright holders are happy for students to use their images for educational 
purposes without charging them, but you must obtain their permission to do so. 
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12 IMAGES 


12.1.3 Import an image provided for the task 



-j- L ^- 

Select the INSERT tab, followed by Picture. This opens the Insert Picture 
window. Browse through the folders and files until you locate the file 
-snowball.jpg. 

Click the left mouse button on this file followed by Insert.- 

This will insert the image into the document. Save the document as taskl2a. 
You will notice that the images have just been placed at the end of the 
document. These will now need manipulating so that they become a part of the 
document, rather than just appended to the end. 


12.2 Edit an image 

It is important that an image included in any document, presentation or 
publication should, as mentioned earlier in the chapter, be appropriate to 
the subject matter. If a document was about the snow, you may expect to 
see an image like rials. -». 

Read the question and text carefully to try to understand which image would 
be the best and why. Does this image need editing? Is the image the correct 
shape to fit die position you wish to place it? If the image needed to be in 
landscape orientation you would need to crop the image. Where do you crop 
it? If you crop the top off the image the watering can on the wall will be lost 
which gives die viewer an idea of the depth of the snow, but so do die bricks 
in die wall. Do you crop the bottom from the image and remove lots of die 
white snow? The choices are yours depending upon what message you want die 
image to give. Is it die depth of die snow? Is it die dog playing in die snow? 

If this image needs to be in landscape orientation and no alternative 
image is available, then you must crop the image rather than compressing or 
distorting it. Images should retain die correct proportions between width 
and height; this is called the ‘aspect ratio’. 



12.2.1 Resize an image 
r Task 12b 

Open the file task 12a. 

Resize the image snowball.jpg to Scm high and maintain its aspect ratio. Place this at the top 
right of the first parag raph. 

Resize the image of the snowman to 2,8cm high and 2 cm wide. Place this image at the top left 
of the second paragraph. Ensure that the text wraps around both of these images. 
































12.2 Edit an image 


Find the image snowball.jpg in your document. To obtain a drop-down menu, 
right click with the mouse on this image. From this menu select the fze and 

Position,, option. 

Advice 

If the Size and Position... option does not appear, select Format Picture... followed by 
the Size tab. 


This opens the Layout window 
which should be in the Size tab. 
If not, select it. 

The task instructs you to 
resize the image, maintaining its 
aspect ratio. This means to keep 
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the height and width in die same proportions as the original 
image, usually to ensure that you do not distort it. To do this, 
ensure that the two tick boxes related to the aspect ratio are 
both selected. 

- Change the Height: of the image to 8 cm and 
click on j ok |. 


Ryfl 


DC. | Lancet 


Use a similar method to resize the image of a 
snowman to 2.8 cm high by 2cm wide. Select 
the snowman image and open the window 
for that image. In this case different lengths and 
widths have been specified, but you have not been 
instructed to crop the image. This means that you 
will probably distort the image from its original 
proportions. To do this, ensure that both of the 
aspect ratio tick boxes have their ticks removed. 

Use the Heig< : box to change this setting to 
2.8 cm and the Width: box to 2 cm. 

This will change the proportions (aspect ratio) 
of the image from this, to tills. 




Notice how the second image is slightly thinner but 
the same height. This task is continued in the next 
section. 



Advice 

If evidence of an image 
size or the aspect ratio 
is required, you can use 
screen shot evidence of 
this window. 


12.2.2 Wrap text around an image 

Task 12b asks you to place the resized snowball.jpg image at the top right of the 
first paragraph. You are expected to align the image to the margins and to the top 
of tiie paragraph and there is a further instruction to wrap the text around the 
image. It is often wise to set the text wrapping first, then place the image. Click 
the left mouse button on the image to select it {which opens . turc Tools), then 
the .M AT tab followed by the drop-down arrow next to the nip Text icon. 



Wrap 
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12 IMAGES 


You get a drop-down menu with layout options. Useful ones include: 

• In Line with Text: This places the image as an in-line graphic and is 
treated as a text character within a line of text. It will move with the text 
surrounding it if new text is inserted or deleted. 

• Square: This places the image on the page and the text wraps (flow r s) around 
it. Use lore Layout Options..- to specify the type of wrapping that you 
require. 

• Tight: This places the image on die page and the text wraps (flows) around 

it, like , but you cannot control the distance of the text from the 

image for the top and bottom settings, although you can to the left and 
right, using More Layout Options... . 

• Through: This places the image on the page and the text wraps around the 
image widi preset values. 

• Top and Bottom; This places the image widi the text above and below the 
image, but not wrapped to the side. 

• Behind Text: This places the image behind the text. It can be used to set a 
background image in a document. 

• In Front of Text: This places an image over the top of the text. 

• More Layout Optons: This can be used to give more options to the selected 
layout types above. For example: if a Square layout is selected you can specify 
where you wish to flow die text around die image and the distance of the 
text from the image on each side. This option also allows you to control the 
positioning of die image on the page. 

For this task, set the Text Wrapping of die image to Tight using die drop-down 
menu. 
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Advice 

This menu can also be found by right clicking the mouse on an image and selecting 

Wrap Text. 


Advice 

Packages like Microsoft PowerPoint will not give text wrap options. Sometimes you have 
to layer objects on the slide or on the page in a document. To do this dick the right 
mouse button on the image and use the options like Bring to Fron and end to Back. 
This is also useful for placing overlapping images in a presentation or document. 


12.2.3 Place an image with precision 

You will be expected to place images precisely. To move 
and place this snowball image, dick and hold the left mouse 
button on the image and drag it to die top right corner of die 
first paragraph. There are two methods of placing the image: 
the first is to drag it until die green guidelines appear at the 
top and right side of the image like this: 

The second method is to roughly place the image. Right 
click on die image again. Select the Size and Position... 
option to open the Layout window. Select the isitii tab. 
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12.2 Edit an image 


Set the Horizontal alignment to Right aligned to the Margin. — 
Set the Vertical alignment to Top aligned to the top of the line of 
text. _ 


Click the ok button to place the image. Check that this 
has worked correctly. If not, diis is usually due to the image being 
placed with too little precision when it was dragged and dropped. 
Try dragging and dropping the image again and repeat the 
process. 

Repeat this process, placing the resized image of the snowman at 
the top left of the second paragraph like diis. 
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12.2.4 Place a border around an image 

Although you have placed the image as specified, without a screen 
shot of die layout window it will not be possible to tell that you 
have placed the image correctly as it has a white background. 

A good tip is to place a thin border around die image so that 
its alignment can be seen. 

To set a border on the image, click on the image, select the FORMAT tab 
then, in die Picture Styles section, click die left mouse button on the small 

arrow at the bottom right. - 

This opens the Format Pictur pane to the right of the document. 

Click the left mouse button on the Paint bucket icon to select the Fill and 
Line section of this menu. 

Click die left mouse 
button on the triangle for the 
Line section to extend the 
menu. - 
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The border now shows the precision placing of the image. 
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Save your document as taskl2b. 

r Task 12c 

Open the file task 12b. 

The image trees.jpg has been taken on a digital camera. Place this image to the right of the 
table, aligned to the right margin. Resize this image if needed. 

Place the image trees.jpg at the end of the document, as shown earlier in the 
chapter. Click on the drag handle and drag the vertical borders in the table to 
narrow die column widths so that all text shows without wrapping, but no extra 
white space is shown. 

The table should change from this to this. -1 


3 


111 -jlilnrr . -'JTi ii ■*■■■,' ' '.Ka! - balij - 

ULlhiuL 3 . • u£ Jtufc- -tlvn -CSjiiBI ty -IjiS f- 


- CV^II L 


T - iifcn. -Ita l ■ 

■ M 

: 

i$0« ■ 

H-.-rLIf t dalluNi 


Ml -1 J :!*l pi > 

UL--H « 

' 3kI3»IP 

k— m 


■- ' k 

. 

Jt-c a l* r -fluwhprt v«- 

1TO- r 

L-^V+*4, ri* P 

* 

Ttsbc L »“ 

J1- r 

■Ssni-ft-kni: 

Um v 

HortliwiiaTlJEiEta 

J1- . 

LVii.Ti.lJj*' 

Ji* k 


J'.ii.u i. *L L •. iUhi Ur. . uE n.Lv.1* bkiuil. Es . a ■ . hlv 

Crj -n ' L -lWi ■ jl th.-nrfh -ttn - I *. ftc -Tcnifl flf 11 H ■ tlifi -SiMllth >lin! 


3 


<B t? ■ 'Ak ■ . inJiuinf 1 i ■■■■ yv i L 

T*l1 * Tf • 

n■.1 11 ■ ■ 1 11 1 e»:^- -Ldh- fc i naM I j ■ ha r- 
Elfin 1 1 1* ! SijiMiI .1 






II- ■- r 1 — —re 

Mil 1 T 

ii , 1 -jirt i-ria 

HEi a 


W-ia 

j'ftill.Bi . 

■ 


*w- 

L - hi* ll J 

r-Uih ( 1 i ■ 

j H.-U— . - 

■i^ 

- 

H- '■ ■ h-fciil"*- 1 I Mi l IM 

■MH 

Tfi.rfVvi-nH 

■i 


t^iL a -I. it I t fihtVifl T.hrt "hurih* : 
t* ■ h-SE*-tilt rth* -it 


if 'JhIhmI l*J-tluliwl. - ! C ' f A ' 1 I Ik) - 

■ ip -fvj ’hoikiii-t Lk > I hw ’ifejfch >1* j !■*( 


I hHAl.HJft 

f lyifasoh 

1 LluW 
■ SUM tltiiLi 
I ] UfORfUUl 
- J- Li Hu iA l ION 


Foimat Picluie 

Using the ruler at die top, you can tell that the image will need to fit into a space ,, 
from about 7cm into the page to 16cm in. This means the image width should 
be about 9cm wide (16-7 = 9). Use the methods learnt earlier in this chapter, to 
resize the image to 9cm wide whilst maintaining its aspect ratio. Set die text wrap 
so as to allow die image to sit to die right of die table. Drag the image into die 
correct position to the right of the table. 

12.2.5 Rotate an image 

Because die image has been taken using a digital camera and saved, die original 
image is upside down. The image could be saved and adjusted in an external grapliics 
package, or can be adjusted in die Format Picture pane within Microsoft Word. Click 
the left mouse button on die Pentagon icon to select die Effects section of this menu.- 1 
Click on the triangle to open the 3-D Rotation options. 
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To turn die image upside down, we must rotate die image through 
180 degrees. Select the Z Rotati< n section and use the small arrows until the 
image has been fully rotated. 


* * 
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12.2 Edit an image 


Save your document as taskl2c. 


Task 12d 

Open the file taskl 2c 

Crop the image trees.jpg to remove the bottom 25% of it 


12.2.6 Crop an image 

To crop an image is to cut off part of the image. This changes its aspect ratio but 
does not distort the image. Right mouse dick on the image trees.jpg to get two 
menus and left dick on Crop. 

The drag handles for the image will change to crop 
handles. Drag the centre crop handle at the top of the 
image down so that about 25% (1/4) of the image is 
selected (so that it becomes grey) like this. 

Look carefully at this image and you will see that 
with the crop tool selected, the image is upside 
down. This is because this image has already been 
rotated through 180 degrees in Section 12.2.5 but 
cropping takes place on the original image. You will 
notice that you have dragged from the top of the 
image rather than the bottom of the image. Click the 
left mouse button on the text and die image will be 
cropped and appear the right way up, with the snow 
on die top of die brandies, like this. 

This image will need moving so that it aligns with the top of die table and right 
margin. 

Save your document as taskl 2d. 

/ Task12e 

Open the file taskl 2d. 

Reflect the image snowman.jpg so that the snowman faces the other two images. 


12.2.7 Reflect an image 

To reflect an image, left mouse click on the image and select the Format Picture — 5 
pane, then dick on the Pentagon icon to select the Effects section of this menu. 
Do not select Reflection, but dick on the triangle to open the 3-D Rotation — 
options. With the 3-D Rotation features, a reflection (flip) from left to right is 
an X rotation of 180 degrees and a (flip) reflection from top to bottom is a Y 
rotation of 180 degrees. Sometimes it is easier to perform diese functions in a 
graphics package before placing die image. 

For this task, set the X rotation of 180 degrees, like this. _ 
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12 IMAGES 


Save your document as taskl2e. The finished document should look like this. 

i 


GSi-nter weather forrea sobooLa tc cLca-e 
fly ■OlDU- Hame> 

On Monday February 2“* 20PS the Sc-uth Last of 
li jland wa s he.- by enow.. I !incv Shis la Tier 
imuajsl m many fona of fch r. world, but it 
■.■■■ a a intercat iug tc '.'a t rh the whole regrcci 
grind to a virtual standstill, At the time 
of writing tbia article rbe major London 
sirporti of Haa. threw, Soiwlclc ini London 
City uere all closed. KaM;ed airport had 
beer, closed but baa j'iec bid ore runway re- 
Dpersd, Iravei sha-is has ensued!, the M25 Is 

alaeed. ir many plaoes axA many schools 
throughout the eciuitry have been, rlnaed. 

School clcaurea 

The dramatic change in the 
weather ha- r.ear.t that a number 
of areae are esrper reusing 
transport prcblera. ILns rears 
that many schools across the 

country have been dosed. 


Co-Lint y 

Closed 

South beat 


L e eex, 

2 EC'i- 

tic. r o f ox da ju. re 

i:ej +■ 

Middlesex 

s:+ 

Sussex 

5-C+- 

Slouch 


Irieiter Karchestez 

1CB 

lar.uashzze 

7C 

Cumbria 

33 

Durban] 

TC 

Nos: thumbs i Land 

33 

forkahize 

1 



This table shew? the hUHher of 
schools reported close c . It is 
inter sating be r.uti rtiat 
although the arov ia ro heavier 
l_n the Bcuth Za.st of Zi>glarjd r 
one of the eastern Ccmtle* has 
re-porced more than 251 of ice 
schoola a.r« deud. 

Tbie gave che chrlirer lotn reuse ru play in the ana» r arcrjbaLllr g, mat mg 
snowmen and snow SMeis. The anew save an added dimension, prcducing acme 
very picturesque a ceres, many captured cr camera. 


Task 12f 

Open the file trees.jpg. Save the image as a .png file. 

Adjust the colour depth of this image to 16 bits per channel and save the new image as 

trees2.png. 


12.2.8 Adjust the colour depth of an image 

These functions will be performed in Adobe Photoshop. Open the package and 
open the file trees Jpg. Save the image using the FILE tab, then ave As. Keep 
the filename as trees and change the Format to PNG. 

All colour JPEG images have a colour depth of 24 bits which Edit 

is 8 bits per colour channel (greyscale JPEG images have less). 

If you need to do lots of editing to an image it is better to change 
the colour depth before starting, so as to reduce the image 
degradation (sometimes seen as blurring) when making the changes. 
Changing the colour depth of an image also changes the file size. A 
file with a 48 bit colour depth (16 bits per channel) needs twice the 
storage space of a file with a 24 bit (8 bits per channel) colour depth. 

Select the Image tab, followed by Mode, then change the colour 
depth from 8 Bits/Channel to 16 Bits/Channel.- 
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12.2 Edit an image 


Save the image again but change the filename to trees2 and keep the Format 
as PNG as JPEG does not support 48 bit images. The difference in the file sizes 





Task 12g 

Rotate the file trees2.png through 180 degrees and save the new image as 

treesB.png 


Open die file trees.png in Adobe Photoshop. Select the Image tab, followed 

by Rotate Canvas. From die sub-menu select 180°. - 

Save the new image as trees3.png. 




Task 12h 

Increase the brightness of the image treesB.png and decrease the contrast, so the 
image can be used as a background. Save the new image as trees4.png. 
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12.2.9 Adjust the brightness and contrast of an image 

Open die file treesS.png in Adobe Photoshop. Select die mat tab, followed 
by Adjustments. From the sub-menu select Brightness/Contrast. .. 

which opens die Brightness/Contrast window. - 

Use the two sliders to edit both die i rightness and die Contrast 
until die image looks appropriate for the task. 

Save die new image as trees4.png. 
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Advice 

The brightness and 
contrast of an image 
can also be edited 
with the packages in 
Microsoft Office in 
a similar way using 
the right-hand icon 
from the Format 
Picture- pane, then 
selecting RICHJRE 
CORRECTIONS and the 
sliders for Brightness 
and Contrast. 
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Activity 12a 

Open the image snowangel.png in a suitable package. Reduce the colour depth to 3 bits per 
channel. Rotate the image 90 degrees clockwise. Save the image as snowangell.png Save 
the image again as snowangel1.jpg. Show evidence of the finished image, the filenames and 
file sizes. 


"Activity 12b ^ 

Open the presentation winter.pptx in a suitable package. Crop the bottom 30 % from the 
image dog.png, reduce its contrast and increase its brightness. Place it to fill the slide so that it 
becomes a background image. 

Find an appropriate image of a snowman. Resize it to 2cm high. Place it 1cm from the top of 
the slide and 1cm from the left of the slide with no border. 

___ / 


Activity 12c 

Open the file you saved in Activity 12b. Reflect (flip horizontally) the image of the snowman. 
Place a 1 pt red border around this image. 











In this chapter you will learn how to: 

• use software tools to prepare a basic document to match the purpose and target audience 

• create a new document 

• open an existing document 

• place objects into the document 

• enter and edit data including text and numbers 

• create a table 

• format a table and its contents 

• wrap text around a tabie 

• explain why headers and footers are needed 
m create headers and footers 

• use a header and footer 

• align the contents of the header and footer consistently within a document 

• place automated objects in headers and footers. 

For this chapter you will need these source files from the CD: 

• textl .rtf 

• table 1 ,csv 

• text2.rtf 

• table 2, csv 

• activity 13c.rtf, 


13.1 Basic documents 

This chapter will help you develop your document layout skills. The word ‘document’ 
does not just relate to a w r ord-processed document, but can be a piece of written or 
printed material, or an electronic file that provides information or evidence or diat 
serves as an official record. These can even include images such as photographs. Such 
documents will therefore include word-processed documents from Microsoft Word, 
reports from a database using Microsoft Access, spreadsheets, graphs and diarts using 
Microsoft Excel, a presentation using Microsoft PowerPoint or a web page. Even diough 
each of these packages requires different practical skills, they have many common 
elements which work in similar ways. 

New documents need to be created with regard to the target audience, which 
will often be a major factor in setting the styles that will be used within the 
document (more details can be found in Chapter 14). One other very important 
element will be the accuracy of your data entry. Always check your documents for 
typing errors. More help will be given on proofing in Chapter 15. 

Plan it 

Plan your document before starting it by making sure that you know: 

• What is the purpose of the document? 

• Who is the target audience? 

• How r will I make it suitable for this audience? 

• What is the appropriate medium? 

• What is the appropriate package? 
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13.1.1 Create a new document 

The method used to create a new document in most of these applications will 
depend on whether the package is already open in the computer. 

Create a new document if the package is already open 

To create a new d ocument in most of these applications (databases, graphs, charts 
and web pages are different), open the application package and click on the FILE 
tab followed by Nev . It is wordi saving your new document as soon as you have 
started it, and saving your work often using the methods shown in Chapter 11. 


Create a new document if the package is not open 

This method does not apply to web pages. Open the application package. It may 
open a new document when die package is opened. In this case go to Section 13.2. 
If it does not automatically open a new document, then the Start screen tor die 
package will open. If you are using a home computer, down the left side is a list of 
recendy used files that could be selected. It is unlikely that diis will appear in many 
school systems due to die security' settings placed by your network administrator. In 
the bottom left corner of the window will be an option to pen ot her.-. The re st 
of diis depends upon die package, if it is Microsoft Word you will see f 


if it is Microsoft Access you will see j 


|, if it is Microsoft Excel you will see 
|, etc. Double click on diis text and double click to select Nev from 
the left menu. Open a new blank docujnent/workbook/database, etc by selecting 
die top left icon in die window. It is wordi saving your new document as soon as 
you have started it, and saving your work frequently using the methods shown in 
Chapter 11. 


13.1.2 Open an existing document 

The method used to open an existing document in most of these applications will 
depend upon whether the package is already open in the computer. 


Open a document if the software is already running 

If the software is already running, in most applications (except databases, graphs, 
charts and web pages), click on the FILE tab followed by Open. It is worth 
saving your new document as soon as you have opened it, with a different version 
number using the mediods shown in Chapter 11. This will make sure that the 
original file that you have opened is kept without changes. 


Open a document if the software is not running 

This method does not apply to web pages. Open die software package and the 
Start screen for the software will open. If you are using a home computer, down 
the left side is a list of recendy used files that coidd be selected. It is unlikely that 
this will appear in many school systems due to the security settings placed by your 
network administrator. In die bottom left corner of the window will be an option 
to )pen i > tlier. ... The rest of diis depends upon the package, if it is Microsoft 


Word you will see f 


|, if it is Microsoft Access you will see 


|, etc. Double click on this text and 


if it is Microsoft Excel you will see | 
locate your file within your storage area from the Computer icon. It is worth 
saving your new document as soon as you have opened it, with a different version 
number using die mediods shown in Chapter 11. This will make sure that the 
original file that you have opened is kept without changes. 











13.2 Place objects into a document 


IB.2 Place objects into a document 


Task 13a 

Create a new document. Open the file textl.rtf and insert the file tablel.csv as a table within 
the document Change the document heading to Winter weather forces schools to closet 
Save the document as task 13a. 


13.2.1 Place text 

Before starting this task, examine die files textl.rtf and table l.csv. As Task 13a 
makes no mention of the purpose of the task or its audience we cannot answer the 
first three questions from the ‘Plan it’ section above. After examining the two files: 

• the most appropriate medium w r ould appear to be printed on paper (or if 
used electronically as a downloadable document) 

• the most appropriate package would appear to be a word processor 
(although tills may be converted into portable document format if used as a 
downloadable document). 

Open die document textl.rtf in Microsoft Word. As you do this, when you get to 
the Open window, you may need to change the file type to All Files. 



If you do not you may not be able to see all the files that are needed for this task 
in the pen window. Left mouse click on textl.rtf and select Qp" 1 H . 

Use the FILE tab and Save As to save this document with the filename taskl3a 
as a Word document, rather than in rich text format. 


13.2.2 Place a table from a .csv file 


Open Microsoft Word. Open the file 
tablel.csv as a new Word document. An 
alternative to copying and pasting the table 
into the document would be to place the 
.csv file in the document as an embedded 
object. This is really useful if you wanted 
to update the table within another package 
like a spreadsheet, but is not as useful 
when you have little time to keep updating 
objects embedded into a document. 

The file tablel .csv looks like this when 
it has been opened in Word. - 
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Advice 

If you have to combine 
more than one file 
(sometimes with different 
file types), open each file 
as a new document, then 
copy and paste from one 
document to another. This 
method can reduce any 
problems that could occur 
with embedded objects. 
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Now von need to edit it, to turn the comma separated values 
into a table and copy it into the file that you recently saved. 
Highlight all the text (hold the <CTRL> key and tap the <A> 
key) and then select the INSERT tab followed by the Table icon. 

Click die left mouse button on Convert Text to Table,.., — 

Because the text is highlighted it will be placed within the 
cells of a table. 

This opens the Convert Text to Table window. Click on 
to create the table. If Word has not offered you die 
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correct values for rows and columns because the .csv file contains 
both commas and carriage returns, dien the table may need 
editing by either removing blank rows and/or columns. In diis 
example, it has created an extra column to the right. 

To remove this column, first click 
the left mouse button in a cell in the 
right-hand column. This removes the 
highlighting from the table. In the same 
cell, right mouse click to obtain a drop¬ 
down menu. From this menu select the 
Delete Cells... option. 

Choose die radio button for Delete 
entire column followed 
by 


0 G 

PUiMj T^:'! IlfriiMm* 

-V ' 


fit T.kMjw .W. 7 tl 

ft cfUGU iuef! prrrrc mui hi mvwti unw aaaiu [n*4« 

* S & Ci 


n 

LlAk Hkrt W Uj Dl ■ V111L-B11 


era 




XZjD 






0 }«l t*h- 
PlWw TjUi 

- • n CWi-tn Tw IL teifa. 

tf .ri r iarr ranrrl 

E3 _M 

Wortmnnt^rland , JJ f 
YorlL.iihi.re,. 1 H 


et,100, 


a y 


& ■ 

w Mm 

■' Id CCikJlYlfl 
LjJ- Cilu¥h 


Ufta pri 


Tjrtrl j-n W.vrt 

icrruMTi mui ines ii'jirjv 


Deie« Cells 


■ ‘ SMttiiiisjin 

Sihltt CEll5 HP 
, Drif bs xpw 

IdVhLj" tni.ii i Curtin! 


OK 


Canal 


CK 


Copy this table and 
paste it in place of the 
text < Place table hero in 
the document diat you 
saved as task 13a. This task is continued in 
Section 13.2.4. 
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13.2.3 Place an image, graph, chart or database extract 

Please refer to Chapter 12 for the placing and editing of images. Graphs and 
charts can be copied and pasted from Excel and edited as if they are an image 
within a document. If a database extract is to be included in another form of 
document, export diis (as shown in Chapter 18) before copying and pasting diis 
into the document. 


Place a screen shot in a document 

To take a screen shot of the current screen use the <Print Screen> or <Prt Scr> 
key on your keyboard . This captures an image of the screen contents (the same as 
Copy) and places it in the clipboard. Taste this image into a document. To take a 
screen shot of a single window use <AJt> and <Prt Scr>. To take a screen shot of 
part of a window use the Snip tool (as shown in Chapter 11). Please note that if 
you want to show a drop-down menu that you are using in the screen shot, you 
must capture the whole screen and crop unused areas from the image. See the 
section on cropping images in Chapter 12. 

13.2.4 Enter and edit data 

Data can include text and numbers. For the purposes of a document, both can be 
entered and edited in die same way through the keyboard. 


Advice 

For screen shots in an 
evidence document, make 
sure that it is easy to read 
the contents of the screen 
shot but do not crop off 
the information that may 
be needed, for example: 
your name. Centre number 
and candidate number, the 
filename or the evidence 
that you are using a web 
browser rather than an 
editing package. 











































































13.2 Place objects into a document 


Enter text or numbers in a document 

Open the file task 13a. To change the document 
[leading, highlight the existing heading and overtype 
this with the new heading from the task. Although 
this seems one of die easiest tasks, it is one where a 
significant number of students fail to check dieir data 
entry. Yon will need to be 100 per cent accurate with 
all data entry, including the use of capital and lower 
case letters. The document should now look like this. 
Save die changes to this document. 

Edit text or numbers in a document 


'Task 13b ^ 

Open the fife task! 3a. 

Move the last sentence in the document so that it becomes 
the last sentence in the first paragraph. 

Add a new subtitle 'School closures'just above the table, and 
add this new paragraph between the subtitle and the table: 

‘The dramatic change in the weather has 
meant that a number of areas are experiencing 
transport problems. This means that many 
schools across the country have been closed.’ 

tn the third paragraph change the word 'was' to 'is', and add 
the word 'has' between 'counties' and 'reported'. 

Save the document as task 13b. 
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There are a number of techniques that could be used to move the last sentence 
to the end of the first paragraph. These include cut and paste, copy and paste 
then delete the original and drag and drop. It is recommended that you learn and 
practise all of these methods. 

All three methods require you to highlight 
the correct section of text. A useful tip 
(especially if you are right-handed) is to 
highlight front the end of the text back to die 
beginning rather than die other way around. 

Highlight the text like this. - 


Co note that although the enow was no heavier in the South East of 
England, one of the Count ier r:por t e d jnire than 250 cl it: 
scbc-nls: arc cl da-ad. 

Thin garc tr.fi chileror: lets zima tc play in tha anew, a-nowba.1 1 Ing r asking 
snowmen and jciw angels. The snow gave an added dcn.c-caj.cnj producing seme 
very picturesque a-=enca r meny raptured ct. camera. Travel ch.ec: has 

ensued, the M25 Is closed In mny places and x=any achcola throughout tne 
country neve been closed. 


Editing methods 

You can now choose your method from the following. 

Cut and paste 

Right mouse click within the highlighted area to get the drop-down menu, then 
select hit. This removes the sentence and places it in the windows clipboard. 
Move the cursor to the end of the first paragraph and right mouse click to obtain 
the drop-down menu again. This time select Paste. 

Copy, paste and delete 

Right mouse click within the highlighted area to get the drop-down menu, then 
select . This copies the sentence to the cliplioard but does not remove it. 
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Move the cursor to the end of the first paragraph and right mouse click to obtain 
the drop-down menu and select Paste. Move back to the original sentence, 
highlight it and press the <Delete> key on the keyboard. Although this method 
takes longer than method 1, it does not remove the original sentence until the 
end of die process, so if you accidentally lose the sentence from the clipboard die 
original is still present. 


Advice 

Use <CtrlxX> to cut, 
<CtrlxC> to copy 
and <CtrlxV> to paste. 


Drag and drop 

Click the left mouse button in the highlighted area and hold this down, moving 
the cursor to the end of the first paragraph. Release the left mouse button at that 
point and you will drop all of the highlighted text diere. 

Whichever method you have used, make sure diat the character spacing 
between the sentences and the line spacing between paragraphs matches the rest 
of the document. Check carefully for any inconsistencies. 

To add die subtitle, move the cursor to the end of the first paragraph and press 
the <Enter> key twice. (This will keep die same paragraph spacing as die rest of die 
document.) Now type the text ‘School closures’ followed by the <Enter> key. Type 
the new paragraph given in Task 13 b. Go back and check for data entry errors and 
die consistency of spacing. Correct any errors. 

To change the word ‘was’ to ‘is’, locate the 
word and highlight it. Type in the word ‘is’ 
and it will replace die original. To insert the 
word ‘has’, place the cursor between die words 
‘counties’ and ‘reported’. Make sure that there 
is a single space on each side of the cursor 
before you type die word ‘has’. 

Save your document as taskl3b. The finished 
document should look like this. - 


Advice 

Drag and drop is easy when 
both positions are on the 
screen at the same time, 
but harder when you need 
to scroll through the 
document before dropping. 


| £j M 


HOME INSERT 


T isskj Sb.dncx- Word 

PAGE LAYOUT REFERENCES MAILINGS REVIEW VIEW 


? m - □ 

ADD-IN5 Graham E... - I 


Activity 13a 

Open the file text2.rtf from the CD and insert the file 
tableZ.csv as a table within the document after the 
paragraph that ends 'This table shows the number of 
schools closed in some of the local authorities:'. 

Change the document heading to 'Snow brings 
disruption to Britain'. 

Move the last paragraph in the document so that it 
becomes the first paragraph. 

Add the following text as a new paragraph 
immediately before the paragraph that starts 'Flights 
were suspended 

‘Heavy snowfalls were reported to the 
north of London. London was also 
affected but not to die same extent as 
the disruption that had been caused die 
week before.^ 

In the last paragraph change the word 'weird' to 
'unusual' and add the word 'national' between 
'many' and 'newspapers'. 

Save and print this document. 
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13.2 Place objects into a document 


IB.2.5 Create a table 

Tables of data may need inserting into your word-processed documents or 
presentations. You have already inserted a table from a .csv file in Task 13a. 


r Task 13c 

Open the file task 13b. 

Add to the end of the document the following text as a new paragraph: 

‘Temperatures recorded at one weather station in Ross-on-Wye 
during the week read:’ 


Below this add this table: 



Maxim um 

Minimum 

2nd Feb 

3 

-1 

3rd Feb 

5 

-3 

4th Feb 

5 

-3 

5th Feb 

2 

-1 

6th Feb 

2 


7th Feb 

5 

-3 

Sth Feb 

4 

-2 


Save the document as task 13c. 


Open die file taskl3b and add the text given above as a new paragraph to die end 
of the document. 

To create a new table you must first work out how many rows and columns 
the table contains. By counting them, you can work out that diis table contains 
three columns and eight rows. Move the cursor to the correct place in the 
document, then select the INSERT rab, the Tab'-, section and click on the 
Table icon. 


Inicft Table 
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□ 

□ 
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□ 

□ 



□ 
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□ 


□ 

□ 



□ 
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□ 


u 

□ 



□ 

I 


1 BHirtTMU... 

■rf Draw Table 

CoTTffrt Tfit tn Table.. 

Es«i Spteedsheet 

Q Quick Jables ► 


— This will open the Insert Table drop-dow n menu. 

Move the cursor over die grid until it highlights die 

diree columns and eight rows that you need, like diis. -*► 

Click the left mouse button in the last highlighted 
cell of die grid and this will insert a three by eight table 
into your document. Add the text from the task into 
this table. You can move the cursor into the next cell by 
pressing die <Tab> key. If you need more row’s than the 
eight available, move the cursor into the last cell of the 
table and press the <Tab> key to create a new row. If you 
need lots of new rows, hold down the <Tab> key. Save 
die document as task 13c. 
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^Activity 13b 


Create a new document with the title 'Skills to practise using tables'. Create this table, below the title. 


Function 

How 

Feature 



Insert 

Insert tab 

Table 




Right dick 

Rows 




Right click 

Columns 



' Delete 


Rows 



Format 


Cel Is 

Alignment 

Left, right, centre, fully justified 





Top, centre, bottom 




Colour, shading 




Rows 

Breaks across page 




Gridlines 

Show 





Hide 


Text wrapping 


Cel Is 




Save this document. 


13.2.6 Format a table 

Tables can be formatted so that they can be aligned left, right or centrally 
between the margins. Text can be wrapped around the table or not as 
required. These features are found in the table properties: click the right 
mouse button in any cell of the table, then select Table Properties... and 
the Table tab within the foible Pn rties window. The table alignment 
can be selected in the Alignment section and text wrapping around the 
table can be switched on or off in the Text wrapping section. — 


'Task 13d ^ 

Open the file that you saved in Task 13c, 

Narrow the columns in the top table so that there is a minimum of white space but 
no text wraps within a ceil 

Set the text wrapping options for this table so that the body text of the document 
flows around the table. 

Save the document as taskl 3d, 
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Open die file diat you saved in Task 13c. Move the cursor 
into the top table and grab the vertical gridline. 


Drag diis to the left while holding down the left mouse 
button so that it almost reaches die right edge of the longest 
data item. Repeat this with die right-hand gridline _ 
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The table will look like this. 
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13.2 Place objects into a document 


Click the right mouse button in any cell of the table, then select Table 
Properties... and the Table tab within the Table Properties window. 
Move the cursor into the Text wrapping section and select Around— 
to wrap the body text around die table. Click on ck | to complete 

this. The table should look like diis. - 

Save die document as task!3d. 


TbHe Properties 


Task 13e 

Open the file that you saved in Task 13d. 

Right align all of the cells containing numbers in the 
second column of the top table. Centre align all of 
the cells in the top two rows and the row containing 
'North', 

Make the top row of the table twice as high. Vertically 
align all data to the middle of each cell. 

Merge the cells in rows 2 and 7 into single cells. 

Set the background colour of all cells in the top two 
rows and row 7 to yellow. 

Save the document as taskl 3e, 
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Align cell contents within a table 

Move die cursor into the top table. To highlight all the cells containing 
numbers, left mouse click in die top cell containing numbers and drag die 
mouse down. Select the ME tab. In die iragruph section find the four 
icons for text alignment. Click on die third icon to right align the contents 
of these cells. 

Highlight all cells in die top two rows of die table as 
described above, hold down the <CTRL> key and drag 
over die contents of the cell containing ‘North’ so diat all 
five cells are highlighted like this 


Text alignment 

Left - 


Centre - 

Right - 

Fully justified 
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Select die HOME tab. In die Paragraph 
section find and click on the second icon for text 
alignment. 

Vertically align cell contents within a table 

To make die top row of die table twice as high, grab die 
gridline below die top row and drag down so diat it changes 
from this to this. - 
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13 LAYOUT 



to get a drop-down menu/palette. - 

The palette gives you a range of greyscale shadings, the 
theme colours that are available, plus some of the standard 
colours. If the colour that you require is not present use the 

More Colors... option. 

For diis question we need yellow so click on the yellow' block 
in the palette 


3 y 


•s- c* a i* - 

HflWF IW5ER DE5IG PAGE 


Save the document as taskl3e. 

Advice 

The Shodin icon can also be found by clicking the right mouse button 
when the text has been highlighted in a small menu like this. — 
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r Task 13f 

Open the file that you saved in Task 13e. 

Remove all gridlines from the lower table except those cells containing the maximum and 
minimum temperatures during this week. 

Save the document as task 131 






























































































13.2 Place objects into a document 


Add and remove gridlines from a table 

To work on the second table, dick the right mouse button in the table. 
Select Table Properties,., and the Table tab. Select the option for 

Borders and S h ad in g...,-- 

This opens die Borders and Shading window with the focus of the 
borders applied to this table. 

To remove all borders (die four lines around the outside) and 
gridlines (die lines widiin a table) click on None, followed by j 

twice. The borders and gridlines within the table will usually show as 
feint dashed lines that are visible on the screen but not when printed. 
Highlight the cells containing the maximum and minimum 
temperatures for the week, like this. 
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3rd Feb 
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4th Feb 

5 i 

-3 

Sth Feb 

™ t" 

i "r 

6th Feb 

2 

-l 

7th Feb 


L .r?.;. J 

Sth Feb 

.. 

L_. . . . 1 

L_=3__i 


Click the right mouse button on one of these cells, select Table 
Properties..., the Table tab, then Borders and Shading,.,. 

As the Borders and Shading window opens, click on Grid to 

set the gridlines back. -. 

Note that the focus of the borders applied to only these cells 
after selecting <OK> twice. Save the document as tasklSf. 

The completed table will now look like this. 
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3rd Feb 

5 

-3 

4th Feb 

5 

-3 

5 th Feb 

2 

-1 


~g 


7th Feb 

5 

“3 

8th Feb 

4 

-2 



Stft- 



PrtYinw 


OirK on disnrjm b?1ow or 
urr buttons lo ipp!/ bordrr 


El 




Cell 


Gptaaru 1 . 

OK Cancel 


^Activity 13c 

Open the file activity13c.rtf in a suitable software package. 

Merge all cells in the top row into a single cefL Centre align the text both horizontally and 
vertically. Shade this cell with a mid-grey background colour. 

Merge cells 1 and 2, and merge cells 3 and 4 in row 2 of the table. Centre align all text in row 2 
horizontally. Shade all three cells in this row with a light grey background colour. 

Merge cell 1 in both rows 5 and 6. Merge cell 2 in both rows 4 and 5. Format each cell in rows 
3 to 5 as it specifies in the table. 

Replace the text <Your name> with your name. 

Save the document. 



Advice 

A quick method of editing 
the borders is to dick on 
this diagram.— -— 

Change the line widths, 
colours and turn lines on 
and off. Create a new 
table and play with the 
different options to see 
what they do. 










































































































































































13 LAYOUT 


13.3 Headers and footers 

13.3.1 What is a header and footer? 

A header is the area of a document between the top of the page and the top 
margin. A footer is the area of a document between the bottom of the page and 
the bottom margin. You can insert text or graphics into headers and footers. 

This might include the author’s name, the document’s filename, page numbering, 
or even a company logo. Headers and footers can be found in many printed 
documents, including those that have been word processed or desktop published, 
and in presentations, reports from spreadsheets and databases and in web pages. 

13.3.2 Why are headers and footers needed? 

Headers and footers are needed to make sure that each page (or pair of lacing 
pages) has elements like the page number, book/document/chapter, logo, titles, 
filename etc. placed consistently within them. If these are placed in the header or 
footer, diey only have to be placed once but will repeat on every (or every other) 
page. This saves the author a great deal of time and effort, not having to duplicate 
their work on every page. 

13.3.3 Create headers and footers 

In all the packages within Microsoft Office the headers and footers have already 
been created and diese can be opened, edited, resized etc. rather than created. 
Most of diese application packages use die INSERT tab to access die header 
and footer. Microsoft Access uses the design view of a report and has not only 
page headers and footers but also report headers and footers (see Chapter 18 for 
further details). Headers and footers are not used in website authoring at this 
level. Each package has a different method of entry. 


Open headers and footers in Microsoft Word 

Open Microsoft Word , then from the INSERT tab, find the Header & Footer 
section and select either the Header or Footer icon. — 

Some standard themed settings are available for you to choose from if you 
wish, but I recommend the option to Edit Header/Footer is used. 

Open headers and footers in Microsoft Excel 

Open Microsoft Excel , then from the NNERT tab, find the Tex section and 
select the Header & Footer icon. - 

Open headers and footers in Microsoft PowerPoint 

Open Microsoft PowerPoint, then from the INSERT tab, find the section 

and select the Header & Footer icon. - 

To make the footer visible tick the check box next to footer. If slide numbers 
are required click on the check box next to slide numbers and then click on 
[ AmiitoM ] (see Chapter 19 for more details). 
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13.3 Headers and footers 


IB.3.4 Align headers and footers 


Task 13g 

Open the file that you saved in Task 13f. 

Add your name on the left in the header, the text 'Historical Study' in the centre of the header 
and the text 'England 2009' on the right in the header 

Save the document astask13g. 


Use the ruler 

Open die file task!3f in Microsoft Word. Make sure that the ruler is visible at die top 
of die document. If it is not visible select the VTEV tab and in die Sho- section 
tick die checkbox next to Ruler. Open the header from the INSERT tab, widi 
Header, then Blank header. Click the left mouse button on the text [Type here] 
in the header so diat it looks like this. 
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winter wBather forces schools to close 

On Monday F&bruary 2 nd 2Q09 the South East o t England was hit by snow. I 
know cJhis is not unusual in niany parts of the world, but it was 
inG&rssting to watch tha whole region grind to =l virtual standstill. At 
the time of writing this article the irajor London airports of Heathrow, 
Gatwick and London. City ware all closed. Stans ted airport had been closed 
but has just had one runway reopened. Traval chaos has ensued, the M25 is 
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Check the alignment of the tab stops on die ruler before entering any text or 
object. In this case diere are two tab stops placed on the ruler. 

The left one of these is a centre aligned tab and show the centre of the page 
(although it is not precise in this example) and the right-hand tab stop shows the 
right-hand edge of the page, although we can dearly see diat this does not match 
the full width (shown with the red arrow). These two must be placed together 
for the header to align to the edge of die body text. Grab the right-hand tab stop 
and drag this so that it sits over die right margin stop. Be careful not to drag 
the tab stop off the ruler or it will be removed. If tliis is difficult, hold down the 
<Alt> key whilst dragging it to stop it snapping to Word ?s hidden gridlines. 

Advice 

<Ctrl> <Z> undoes the previous action and is a good tip if a tab stop has been 
accidentally removed. This will undo your last action. 

































13 LAYOUT 


The right tab stop should look like tills. 
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The right margin and tab stop have been placed at 16.3 centimetres from the 
left edge. The centre tab stop needs to be placed at 8.15 centimetres (half of this 
width). Use die left mouse button to drag the centre tab stop to this position. 

Advice 

You can always use the scale at the bottom right corner of the window to zoom in, 
if positioning the tab stop is difficult. 


Click again on the text [Type here] and enter your name. Press die <Tab> key 
and enter the text ‘Historical Study’. As you type this text you will see diat it 
always stays exactly in the centre of die page. Press the <Tab> key again and enter 
the text ‘England 2009’. As you enter it you should notice it always stays right 
aligned to the tab stops. The finished header looks like this. 
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Double click the cursor in the body text to view the page showing the header 
and footer or double click on Close Header and Footer to return to Draft 




Advice 

Practise getting absolutely 
precise measurements for 
your tab stops. 














































13.3 Headers and footers 


View which will not show yon the changes you have just made. 
Save your document as task!3g. 


More on tab stops 

There are four types of tab stop that you may need to use. These are: 


Type of tab stop 

Looks like 

What does it do 

Left tab 

All text and 
numbers 

Aligns tabbed text so that the left edge of the text is in a fixed position. 

Centre tab 

All text and 
numbers 

Aligns tabbed text so that the centre point of the text is in a fixed position. 

Rig ht tab 

All text and 
numbers 

Aligns tabbed text so that the right edge of the text is in a fixed position. 

Decimal tab 

400000.53 

4.3 

2134 

Aligns tabbed text so that numeric data aligns with the decima 1 point in a fixed position. 


Example: ^ i_ 2 3 

Lcfl 

Left tabbed 
Left again 
Left 


• ti ; ^ • 12 13 
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CenUc 

Centre tabbed 
more centre tabbed 
Lots of centre aligned text 


Right 
Right tabbed 
right 
small right 


Decimal 

SO. 13 
$1234.45 
$23.45 


Tab stop positions can be added, edited or 
cleared from the Tabs window. To open this 
select the HOME tab, In the Paragraph 
section, double click to select the 
Paragraph group’s dialog launcher in the 
bottom right corner. 


Then from the paragraph window select 
the Tabs button _ 
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Task 13h 

Open the file that you saved in Task 13g. 

Place in the footer the text 'Saved on r followed 
by the date, then the text H at r and the time on 
the left, with the page number page in the 
centre, and the automated filename and file 
path on the right. 

Save the document as task13h. 
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13 LAYOUT 


13.3.5 Place automated objects in headers and footers 

Open die file taskl 3g in Microsoft Word. Make sure that the ruler is visible at the 
top of the document. Open the footer from the INSERT tab, with Footer, then 
the Blank (Three footer. Change die position of the right-aligned tab 

stop so that it precisely matches the page margin. Change the centre tab so that it 
is placed precisely half-way between the margins, like this (see Section 13.3.4). 
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Automated date and time 

Move die cursor over die left [Type here j and click the left 
mouse button to highlight it. Enter the text Saved on 
followed by a space, then click on the icon for Date & Time. 

This will open the Date and Time window. Choose an 
appropriate date format, as the question does not tell you 
which one to use. This is a portrait page so a shorter version 
would be better. I have chosen the top option from the menu 
followed by ex j . _ 

Type another space, the word ‘at’ followed by another 
space. Click on die icon for Date and Time and choose an 
appropriate time format followed by ex 1 . 


Available -formats: 
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2015-31-30 

50 -Jan -15 

50-31.2015 

50 lan 15 
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Set As C srault 


Automated page numbers 

Move the cursor over the centre j Type here] and click the 

left mouse button to highlight it. Select the icon for Page- 

Number to get the drop-down menu. 

As we have moved to the correct position on the page 

already, click the left mouse button on Current Position.- 

This opens another sub-menu from which you can choose die 
type of page numbering you require. Again, this is a portrait 
page so a shorter version would be better. I have chosen the 
top option Plain Number. 
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13.3 Headers and footers 


Automated filename and file path 

Move the cursor over the text [Type here] and click the left mouse 
button to highlight it. Select the icon tor >ocument Info to get the 
drop-down menu. 

To add the file name and file path to die footer click the left 
mouse button on File Path. - 

Sometimes if you have used long file and folder names, or there 
is a long file path, the header or footer may look crowded. Do not 
change the tabs as these will have been set to match the question, 
even if sometimes it looks unusual like this. -—n 
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Save your document as task! 3 h. 


Activity 13d 

Open the document that you saved in Activity 13c Save it with the filename activity 13d. 
Place in the header: the text 'Created by' and your name, and an automated filename on the 
right Place in the footer: the text 'Page number' followed by an automated page number in 
the centre, and the text 'Last updated:' followed by the date and time on the right. 

Save the document. 






































In this chapter you will learn how to: 

# explain what a corporate house style is 

• make sure that ail work produced matches specified house styles and has consistency of 
presentation 

+ produce documents which conform to a corporate house style 

* take into account the audience when creating or selecting a style 

• create and edit styles for page Jayout including: text alignment, spacing between lines, 
spacing between paragraphs, spacing before and after headings 

* create and edit styles including: font type (serif, sans-serif), font face, point size, font colour, 
text enhancement, bulleted lists, numbered lists 

« create and apply paragraph style(s) with a new style name 

* produce evidence of the styles you have created. 

For this chapter you will need these source files from the CO: 

• activity14a.rtf 

* activity14b.rtf 

• advice.rtf 

• fists.rtf. 


14.1 Corporate house styles 

14.1.1 What is a corporate house style? 

Most companies and organisations have a corporate house style. This is 
sometimes called ‘corporate branding’. This can be seen on a company’s 
products, printed stationery (like letterheads and business cards), advertising, 
websites and often on company vehicles. House style can range from company 
logos to recognised colour schemes, fonts, point sizes etc. You will probably 
recognise many international companies’ advertising by the colour scheme or 
other stylistic features that they use, long before you can read the company 
name on the material. In ICT terms, you should always adopt a specific 
style for the work that you produce. Anything produced for a company will 
usually have a logo, colour scheme, tout style, paragraph style, page layout 
(particularly if using headed notepaper), page formatting and defined styles 
for bullets and numbering. 

When you produce w r ork, it is important that you apply these styles to every 
element that you produce, whether it relates to a document, presentation or any 
other form of communication, especially when it is for customers or clients. The 
most important part of applying styles, is to make sure that you have consistency 
of presentation. 

14.1.2 What is the purpose of a house style? 

A house style is used to make sure that all documents and other materials from an 
organisation have consistency. It is used to save time in planning, setting up, creating 
and formatting documents and other materials. It is also designed to support brand 
recognition and reduces the risk of mistakes in documents, like typing errors in an 
address or telephone niunber, or missing an important element like a logo. 

14.1.3 Match the specified house style 

You must always make sure that all work produced matches die house styles given 
to you which may look like these examples. 







14.1 Corporate house styles 


Example 1 House style for a website 

Create and apply the following styles to all web pages: 


Style 

Definition 

hi 

Font - Aria 1 Bold, if this is not available Arial, if neither of these fonts are available, the browser's default sans-serif font. 24 point 
font. Black. Italic. 

P 

Font - Times, if this is not available Times New Roman, if neither of these fonts are available, the browser's default serif font. 

11 point font. Black. 

table 

Gridlines visible and 2 points thick. Light grey background colour. Foreground colour #1000S0. 


Example 2 House style for a presentation 

The master slide must have: 


• a yellow background 

* a 4 point thick dark blue horizontal line 4 cm from die top of the slide 

• the logo logo.jpg placed in the bottom left corner of the screen 

• the text Corporate House Styles in a navy blue, underlined, 36 point serif 
font, above the line, with no text wrap, aligned to the right of the slide 

♦ automatic slide numbers in the bottom right corner 

* 1st level bullets formatted in a 24 point blue (#OOOOFF) italic sans-serif font 
with a hollow disc bullet style. 


Example 3 House style for a word-processed document 

Create, store and use the following paragraph styles: 



Font style 

Font size 

Alignment 

Enhancement 

Line spacing 

Spacing 

before 

Spacing after 

Heading 

sans-serif 

24 point 

right 

bold, italic 

Single 

0 

6 point 

Subhead 

sans-serif 

16 point 

centre 

underlined 

Single 

0 

6 point 

Body text 

serif 

11 point 

left 


Single 

0 

11 point 

Bulleted list 

serif 

10 point 

left with 2 cm indent 


Single 

0 

0 point 

Header 

serif 

10 point 

to page margins 

bold 




Footer 

serif 

10 point 

to page margins 

bold 





Different techniques are required to apply these styles, each technique being 
package specific. However, the results would be that each document, web page or 
presentation slide would have the same formatting, colour scheme and layout. 

In the case of the website, the styles would be applied in a cascading stylesheet 
(see Chapter 21), for the presentation the master slide would be created and a 
theme applied (see Chapter 19) and for a document styles are defined and applied 
to the text and layout of a the page. 

14.1.4 Font styles and sizes 
Serif and sans-serif 

Text can be changed to have different font faces, colours and sizes and can have a 
number of enhancements added. These are useful for making text stand out. Font 
laces are grouped into two main categories: serif fonts and sans-serif fonts. These 
are not the name of the font lace, but are the generic categories that describe the 
properties of the font. 






















14 STYLES 


A serif font looks like this: This is a serif font and a sans-serif font looks like this: 
This is a sans-serif font. 

The word ‘serif’ describes the short strokes at the end of individual letters. Sans-serif 
fonts do not have these short strokes. If you are asked to set text in a sans-serif font, 
you must find any font in your word processor diat does not have these serif strokes. 

Serif fonts are often used in newspapers and books as they are usually easier 
to read than sans-serif fonts. It would be appropriate to use sans-serif fonts for 
emphasis or for tides or subtitles. It is not sensible to use more than mo different 
font faces on any page. You can use other enhancements to make text stand out 
such as bold, italics, underline and highlighting. Other elements like coloured 
text and backgrounds can also be used to emphasise text. 


©j-0 


Strokes No strokes 


Font size 

Font sizes are measured in points. There are 72 points to an inch (which is just 
over 2.5cm). If you are asked to produce text of an appropriate size, for most 
adults 10 point is appropriate as body text, but older readers may prefer 
12 point. Anything above 14 point is generally unsuitable as body text for adults, 
but may be ideal for children. In stories for children learning to read (ages four 
to six) it may be appropriate to use a 20 or 24 point font size to make it easier to 
make out the letter shapes. Larger font sizes would also be appropriate as body 
text for the partially sighted. Much depends upon the target audience. 


Font face 

The font face is the design of the typeface. Different fonts like Arial, Arial Narrow 
and Arial Black all have the same design for each letter but have different 
widths. Some fonts can be the same size but appear to be different heights. 

For example, all of these fonts are 11 points high: 

Al^EfilAN, and Arial. 

The height of the font is measured using the measurement from the top of 
the letter with the tallest ascender (often the letter 4r), to the bottom of the 
one with the longest descender (i.e. the bit that descends below the line, often 
the letter i f). 


Task 14a 


14.2 Create styles in a document 

For this chapter we will focus on the application of styles within a word-processed 
document. The document contains layout and font styles. In Microsoft Word, 
the layout styles are stored in a document . n 
template which is usually hidden from you. As 
you create a new document, a set of default 
styles are applied to it. They include the page 
orientation, margin settings, settings for the 
header and footer as well as different font 
styles which Microsoft have called ‘Themes’. 

Open the file taskl3h in Microsoft V/ord. 

Save this as taskl4a. We will 
start in the header. Open 
the header of die document 
and highlight all the text in 



Font style 

Font size 

Alignment 

Enhancement 

Spacing 

Header 

serif 

10 point 

to page margins 

bold 


Footer 

serif 

10 point 

to page margins 

bold 



Open the document you saved as taskl 3h. Create, stone and use the 
following styles in this document 




Save the document as taskl 4a. 


the header, like this. 
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England 200$ 


Winter weather fqr<r-t;4i qtch&a,l:T to 





















14.2 Create styles in a document 


Select the HOME tab. In the Font section find the drop¬ 
down menu for the font lace. 

Set the font face to Times New R which is a serif font. 
Set the Font Size to 10 point using the drop-down menu next 

to the font size. - 

The text in the header does align to the page margins (yon 
took great care getting that right in Chapter 13) so the last part 
of this style is to embolden (add the bold enhancement) to this 
text. With all the header text highlighted select the HOME tab 

and in the font section click on the icon for hold. - 

The header will now look like this. 

Graham Ui aivn Elkloikil Study 
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HOME INSERT DESIGf! PAGE LAYOUT REFFRET 
I Times New Ra - ID -1 A‘ A* Aa > fir 
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1 E|*1 Copy 
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„ ' Format Painter 


Clipboard 
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Font n 
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INSERT DESIGN PAGE LAYOUT REFEREf 
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\ Font n 



V Format PdiritH 

Clipboard 


Engbn A HUft 


Advice 

Another way of making text bold in Microsoft Word is by pressing <Ctrl> and <B> 
together. 


As you are in the header the title bar should show HEADER- 
& FOOTER TOOLS and the tab should change to the 

DESIGN tab __ 


HINDER * rooriEP. roou 
DESIGN 


With the header highlighted, click the lower drop-down 
menu button for the Styles section _ 


mbkcdi sabccut AaEliC A-iBbtr; AUtf liBBCcc AoBrcrp. -imog cb . 
T Normal 1 No SparHwdrrj 1 Heading 2 


Subtitle 'in We Em , 


Emphasis j 


The list of defined styles will expand and give an option to a Style. 

Click on this option to open the Create New Style from Formatting window, 
like this. 


L 


Create New Style from Formatting 


Haine- 

Stylel 

Paragraph style preview 


Style 1 


OK Modify.,, Cancel 


I4a header| 


Enter a Name: for this style, for example: 14a_header “ 
(to help ns remember that is the style set for the header in 
Task 14a). To view or edit the details of the style you can 
, but as the style looks correct, click on 


CK 


3- 


Create New Style from Formatting 


Name: 


Paragraph style preview: 


Stviel 


OK 


Modify. 


Cancel 


AiffbCdH ftaBPCcDc ftaBbCcflL A^BbC AdESbCC’ Ailfci ^aflUCcE daflfiCcOr 

liH.hwKVr 11 NemM Hndlnq I HlWilPfl £ Till* Subtile -'m.iUtlC fnu. 

__tjjff 


USe Modify. 

This new style has been defined and now appears in the list 
of available styles. !-*■ 

Move to the footer of the document. Before setting the 
styles, check the footer contents. The automated file name and path have 
not have changed. J 

$ 

Saved on 04/03/2015 at 18:49 1 D:\0417 New textbook\ Chap ter 13\taskl3h,docx 
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14 STYLES 


Your file path will not be the same as the one shown here. To update this, click 
the right mouse button on die filename/padi to get the drop-down menu. Click 
on Update field. The filename will have changed to look similar to this. __ 


Saved on 04/03/2015 at 18:48 


1 D:\0417 New texthook\Chapter 14\taskl4a.docx 


Highlight all of the footer, select the HGM1 tab then click the umcm usucb Aasuc ajbm Aab 

I n I I L Ft J 1 J I J ^ I'Ll hrhdn 1 NnmM INnSfW-, 1 Mwiri.nq . T j|la> 

Leix mouse button on tlie stvle von called 14a_header. 

* * VtviH 


AiH&cec jipfliiaft 
hAnirim.- 


Saved on 04/03/2015 at 18:48 

1 D:\Q417 New textbook\Chapter 14\taskl4a.cfocx 

The footer should change from this to this. 

i 

ShvhI ou 04/03/2015 at 18:55 

1 J>:’4I417 New IrxUiuukX hkijiirr 14 tdskl4d.iioc\ 


Save the document. 


Task 14b 

Open the document you saved as task 14a. Add the text 'Winter wonderland or woe? r as a new 
main heading at the start of the document Create, store and use the following styles in this 
document 



Font face 

Font size 

Alignment 

Enhancement 

Line 

spacing 

Spacing 

before 

Spacing 

after 

Heading 

sans-serif 

24 point 

right 

bold, italic 

Single 

0 

6 point 

; Subheading 

sans-serif 

16 point 

centre 

underlined 

Single 

0 

6 point 

Body text 

serif 

11 point 

left 


Single 

0 

11 point 


Save the document as taskl 4b. 


Advice 

Use the 


Show/Hide 


icon from the home tab to 
show all hidden characters 
like returns and tabs. 


Open die document diat you saved in Task 14a. Move to the top of the 
document and add the text ‘Winter wonderland or woe?* as a main heading 
before the subheading ‘Winter weather forces schools to close". Remove all blank 
lines from die document using the cursor and <Delete> key. 

When defining the font styles, always start with the body text. Many people 
start by highlighting all the text using <Ctrl> and <A>, but for this task, just 
highlight die first paragraph. This will let you practise applying this 
style to the other paragraphs later. 


t_ 

4>= 


& 


Paragraph 


Select the HOME tab. In the 
Font section, set the font face to 
Times New Roman. Set the 
Font Size to 11 point using 
the drop-down menu. In the 
Paragra ph section, select the text 

alignment to left using this icon. - 1 

In the Paragra pi section select the a graph Settings arrow to 

open up the Paragraph window. Move to the Spacing section. - 

Select Single for the Line spacing: and type the value 
(sometimes you can use the up and down arrows) in the iter: box. —d 
Click on nt | to format this paragraph. From die HOME 
tab click die lower drop-down menu button for the Styles section. 


Paragraoh 


jn d Ents an fl Sp acing Lin e 
Gen crai 

Alignment- Lfift 
fluttine level: Body Ted: 




Col loosed fir default 


Lett 0 cn 

Right O'er 

□ Mlrrrn Indents 




Spacing 
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EEfare: 

After 


Opt 
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SI 
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|rmne) 




Li£f spacing 


Single 


v i 


At 
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[71 Don 1 add spate between paragraphs or the same style 








































































14.2 Create styles in a document 


Click on Create a Style to open the Create New Style from Formatting 

l— -window. Enter a Name: for this style, for example: 14b body (to help us 

remember that is the style set for the body text in Task 14b). To view or edit the 
details o f the style you can use , but as the style looks correct, click on 


Create New Style from Formatting 


Eiame: 


14b.bcd^ 


Paragraph style preview: 


Stvle2 


OK 


Modify... 


Cancel 


Click the cursor into each paragraph in turn, then then click the left mouse 
button on the style you called 14b_body. 


T 

AxEUZcDd AaBbCcDi 

AaBbCcDc ftaBbCcOc AaBbC 

AaBbCcI 

AiJti AaBbCcC i 

l^n.he-bdEf lAbbndy 

H Nurmal INoSpac.. Hca-ding 1 

Heading 2 

Title Subtitle t 


Aria! 


B I U 


Highlight the text for the main heading. In the Font section, set die font 
lace to Aria! which is a sans-serif font (i.e. it does not have serifs). Set the 
Font Size to 24 point. In the Paragraph section, select the text alignment 
to the right using this icon. 

Open up the Paragraph window (as described on the previous 
page). In the Spacing section, leave the line spacing as single (as no 
spacing has been specified), but change the After: to point. Click 
on 1 to close this window. With die heading still highlighted, 

go to the Font section and click the left mouse button on the icon 
to embolden die text (i.e. to make it bold). - 

Click die left mouse button on the icon to italicise die text (i.e. to make it 
italic). From die Styles section, use ( : reate a Style to open the Tea to New 
Style from Formatting window. Enter a Name: for diis style, for example: 
14b_ heading, then click on i _ 9< _ 1- 

Use the same method to set the font style to the same sans-serif font 
(Aria!) as the heading style. It is good practice to use as few fonts as 
possible widiin a document, two or diree are acceptable. Set the size to 16 
point and spacing as for die heading style. To centre align die text, move to the 
Paragraph section and use diis icon. 


_____ *_ . £ „ fg., 


J 


Paragraph 


^ 124 » A‘ A* A a- > 


stex ,* 1 & ' - A ' 

Font ft 


4 

Paragraph 


* m 


In the section select die underline icon. 


Arial 

- 

U - 

A" a’ Aa - 

’ 

f 





B J U - ibe x ; x 1 a - ^ - A - 


Font 


Use reate and call this style 14b .sub head. Click on each subheading 

in turn and click on this style. Save the document which should look similar to 
the one shown on the next page. 


Advice 

if you are asked to enhance 
text (e.g. ... make this text 
bold ...), do not use other 
enhancements as well (e.g. 
underline or italic). 






















































14 STYLES 


^ = task Mb. doo: - Word 1 

INSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS REVIEW VIEW ADD-INS I 

Tie T K a’ A* - > := - §E 7 s 7 - S E £1 IT 
- Bfe *> ac 1 ^ - A - = ^ = t=- JI£ - Ei - 

Farit ri Paragraph Styles 

2 1 g 1 2 3 4 5 i 7 8 9 10- LL 12 13 14 LS 1*£. 17 IB 


AaEbC elid AaBbCcEk AaB AaBbC AaBbCcDl 

14a_hMder 14b_bo-dy 14b_headi... 14b_5ub-h... IT Normal 


nra luiiri Bre^ii 


Hfciflriral Srmfy 


Kigliad 1(ll>9 


Winter wonderland or woe? 

Winter weather forces schools to close 

On Monday February 2^ 2009 the Eoir-h East of England was iut by snow. I know this is not unusual m 
many parts of the world, but it was Interesting to watch tie Whole region grind io a virtual standstill. At the 
time of writing this; article the majftf London anptm of Heathrow, Gatwicfc and Lcudon City weie all doied. 
Stansted airport had been dosed but has iust had one runway reopened. Tiavel chaos has ensued, Hie M2 5 is 
dosed in meny places and many ichooie throughout tie country have been clrecd. 


School closures 

The dramatic change in the weather has meant ihat a number of areas are e^perienaon cransportprobEenm. 
This means dial mam' schools across the country have been closed. 


County 

Closed 

South East 

E 53 CK 

250 + 

Her ofc rd=hi re 

100 + 

Middlemen 

S0+ 

Eua ae>: 

50+ 

North. 

Greater Man-cheater 

10D 

Lanoaahire 

70 

Cumbria 

34 

Durham 

70 

Nor th unite rl and 

33 

Yoz kahire 

1 


This table ahovra the number of schools reported closed, ft is 
interesting to note thai although the snow is no heavier m Erie 
South East of England, one of the eastern Counties has repotted 
more chan 250 of its schools are dosed. 

This gave die children lots time to play in the snow, snowballing; 
making snowmen and snow angels. The snow gave an added 
dimension, producing some very picturesque scenes, many 
captured on camera. 

Temperatures recorded at one weather station in Ross-on-Wye 
during the week read: 



Maximum 

Minimum 

2 7 . "1 Feb 

3 

' 

3rd Feb 

5 

-3 

Tth Feb 

5 

-3 

5th Feb 

2 

-1 

Eth Feb 

2 

-~1 - 

17 th Feb 

5 

-3 1 

fith. Feb 

4 

-2 


^Activity 14a 

Open the file activity14a.rtf. This document has four headings, a table, a bulleted list and body 
text. Add your name to the left in the header. Add an automated date and time on the right in 
the footer. Create, store and use the following styles in this document. 



Font style 

Font size 

Alignment 

Enhancement 

Line 

spacing 

Spacing 

before 

Spacing 

after 

Heading 

sans-serif 

20 point 

centre 

bold, underlined 

single 

12 point 

6 point 

Body text 

serif 

12 point 

fully justified 


1.5 

0 

6 point 

Header 

sans-serif 

12 point 

to page margins 

italic 




Footer 

sans-serif 

12 point 

to page margins 

italic 





Do not format the table or bulleted list Save and print this document 


























































14.2 Create styles in a document 


14.2.1 Editing styles in a document 


Task 14c 

Open the document you saved as task 14b. 

Change all the subheading styles to have a dark blue font with a yellow highlighted background. 
Save the document as task 14c 


HOME INSERT DESIGN 


Open die document that you saved in Task 14b. Highlight the top subheading. 
Select die HOME tab and in the Font section click the left mouse button on the 

small triangle to the right of the Font Colour icon. - 

This opens a colour palette, which looks like like this. - 

Select a dark blue font colour from the pallete, if the exact 
colour you are looking for is not present you can use die 
more colours option to see more. For this task the dark blue 
in the standard colours section looks ideal so select that one. 

With the subheading still highlighted, left click the 
mouse button on die small triangle to the right of the Text 

Highlight Colom' tool. - 

This opens the text highlighter palette. Select the yellow 
highlighter colour which will highlight die selected text. 

To change the style we created for the subheading, move 
the cursor to the Sti les section and right mouse click 
on the style 14b_sub-head to open a drop-dowm menu. 

Use the left mouse button to select the option lor 

Update 14b_sub-head to Match Selection.- 1 

You will notice that the colour of the font has 
changed in the style, you have modified that 
part of die style but the high lighting has not 
appeared. 


A.BfcCc1M Aa3&CclH 

Bader 14b_body 


Aofi 


AaBbC AaBbce-D.: 

Ub_ _5 ,J b-h.... *T NermaJ 7 


That is because not every feature of the word 
processor can be set into a document’s saved 
styles. The new style lias been applied to every 
subheading in the document, without 
the need for you to change the colour 
by hand. - 



PAGE LAYOUT REFERENCES 
Aa - Qf t t t * e ! 

£ - A - = = = = 
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■ ■ 

■ ■■■1 




■ ■ ■ 
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trnlkiu Brotn 

^u>. HiyUl.yliUjny 


4i y *-■ 


ft * 


As the highlighting does not save 
with die styles, which will need to 
be completed for each subheading, 
in this case just the one, but in a 
large document that could be time consuming. 
Highlight the subheading School closures in 
yellow. Save die document as taskl4c. 
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v 4. * r i 


t n L r 1 *- An . 'tad 

Lkuifl: Ifuh* 


- - H 4 


.uikjh AQ& AaPbf x,sbf c n, vf 1 . 


Winter wonderland or 1 

er fora 


jd«n jJ- .T*. Tvu 


‘■Wilif 

Critic Owl Acu 
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manyjwits of tbr world. but V, was niteimluig Id watch llx whole region grind to a virtual standstill. Al llic 
hint of writing diis article Hue major L oudcm eirpons of I tea throw. Gahvick ond Lcndm Crty were all closed, 
iJFftiisred airport had been closed bur had one runway reopened, Tiavei chaos Lis ensued. tj»e M2$ is 
•closed m many places and many schools cLireniglionr (lie country have been closed 


School closures 
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14.2.2 Use format painter 

If you need to copy the formatting from one part of a document and apply it 
to another, for example if you have just set some text red and emboldened and 
want to copy that formatting onto another area of text you can use the format 
painter. Place the cursor within (or highlight) the text you wish to copy the 
formatting from and click the left mouse button. Select the HOME tab. In the 
Clipboard section, click on the Format Painter v icon. Move the cursor to die 
text that you wish to format. If it is a single word dien click die left mouse button 
anywhere within that word. If the area is more than one word, highlight the new 
text and the formatting from the original text will be applied to this text. 

Format painter is very useful for copying styles in spreadsheets and 
presentations as well as in word processing. 

14.2.3 Use lists 

There are two types of list that you need to know about: bulleted lists and numbered 
(or sometimes lettered) lists. Bulleted lists contain a bullet point (character) at the 
start of eadi line to show that it is a new item in a list of odier similar items. 


Advice 

Use the Format Painter 

with care, it copies 
paragraph formatting as 
well as font formatting. For 
example, if the area copied 
from is part of a bulleted 
list, when the format is 
applied, the new text also 
becomes a bulleted list in 
the same style. 


r Task 14d ^ 

Open the file lists.rtf and place your name on the right in the header in a 14 point serif font. 

Place the filename in the centre of the footer. 

Change the 11 items listed into a bulleted list. Use a bullet of your choice. Make sure that this 
bulleted list is indented by at least 3 cm. 

Set items 2 to 6 inclusive as a sub-list with a different bullet of your choice, indented by at 
least 4 cm. 

Save the file as task14d. 

_ 


Open the file and create the header and footer as described earlier. To add bullet 
points to a list, highlight all of the text to be added, in this case all 11 items. Select 
the HOME tab, the Paragraph section and click on the billets icon. 


This will place bullet points next to each of the list items. To choose the type of 
bullets used, select the drop-down handle instead of die icon. 


F = = 

Paragraph r 


Select the type of bullet point that you require from Bullet Library. In this 
case, you can choose any symbol like die v . The bulleted list will look like this. 

I _ 



Topics covered so far in Chapter 14 

Whilst studying Chapter 14,1 have learnt how to: 


J create new styles for: 
^ headers 
^ footers 
J body text 


Recently Iked Bulletr 

# 

BuHtt bibf4i H f 


SHE 


iJfKLinirii r Buleti 


o 


**: Change Uct LPVd 
Ddine New Build. 


^ headings 
v subheadings 

J edit styles after they have been defined 
/ set font styles, and sizes 
v' emphasise text 
v" use format painter 
J use lists 




















14.2 Create styles in a document 


Notice how the bulleted list has been indented automatically in from die left 
margin, although not by at least 3 cm. To indent it further, yon need to change 
the paragraph setting on die ruler. 

Highlight all die bulleted list. On the ruler, click die left mouse button on the 
rectangle (not die triangle) and hold it down whilst dragging the handle to die 
right. Make sure that bodi handles are more . i a , s > 

than 3 cm to the right of the margin. The 


Advice 

If the ruler cannot be seen 
at the top of the page, use 
theVIEV tab, and tick the 
checkbox for 


finished ruler should look like this. 

The bulleted list will now be indented 
like this. 


To create die sub-list, highlight only items 


Topics covered so far in Chapter 14 

Whilst studying Chapter 14,1 have learnt how to: 


2 to 6 (headers to subheadings). Click the 
left mouse button on the Increase Indent 

✓ create new styles for: 

icon. 

V headers 


-- ► v' footers 


s body text 

» =— * V-» fEii zl IT 

s headings 


S subheadings 

— — — — T „ 1-1-4 - 

■S edit styles after they have been defined 


v' set font styles and sizes 

Paragraph Hi 

S emphasise text 


S use format painter 


v' use lists 

You may need to dick this a few times 

l i 3 ^ * 7 a h mi ir u 


to move the indented sub-list far 
enough to the right. 


Select the type of bullet point that 
you require from Bullet Libnin for 
this sub-list. Save the document. 


4 


Topics covered so far in Chapter 14 

Whilst studying Chapter 14, I have learnt howto: 


v" create new styles for: 

• headers 
- ♦ footers 

« body text 

« headings 

* subheadings 

S edit styles after they have been defined 
S set font styles and sizes 
s emphasise text 
s use format painter 
s use lists 


r Task 14e 

Open the fife saved in Task 14d, 

Change the first level bulleted list into a numbered list using arabic numerals, 
and the second level list into a lettered list starting with a). 

. Save the file as taskl 4e, 
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Open die file and highlight the entire bulleted list. 
Select die HOME tab, the Para graph section and 
click on die Numbering icon. 


I 





Recently Used Humber Formats 

1,- 

2 -- 

3.-- 


Numbering Library 


None 




1 

2 . 

3. 


U- 

2] 

3}- 


I.- 
II - 

hi. 



■a 


1 

d. 

h- 

L 

Fi- 

u. 


C. 

til. 


Document Number Formats 


1- 

2 . 

3 


**: Change List Level 


Refine New Number Format,. 
}2: Set Numbering YaIue.H 


Topics covered so far in chapter 14 

Whilst studying chapter 14. I have learnt how to: 


Paragraph i* 


This will place numbers next to each of the list items. 
To choose the type of numbering used, select the 
drop-down handle instead of the icon. 

Select the type of numbering that you require from 
Numbering Library. In this case you can choose the 
arabic numerals as that was specified in the task. 

The extra indentation Ibr the first level bullet points 
has been lost, so tills will require you to reset the tab 
stop positions for these items. 

Highlight the second level bullets and move 
the tab stop to the correct position. Again use the 
Numbering Librarj from the drop-down list to 
choose the correct formatting for these items. 

It should look like this. - 

Make sure that, if die bulleted list contains 
short items that would make up the end of a 
sentence, it has a colon before the list, 
each list item starts with a lower case 
character and only the last item in the 
list has a full stop. Add the full stops to 
the appropriate places before you save 
the file. 

Word will often try to place capitals on 
each list item, but this is not correct as 
each one is not a new sentence. You must 
adjust these to get a list looking like this. - 

^Activity 14b 

Open the file activity14b.rtf and place your name on the 
left, today's date in the centre and the filename on the 
right in the header. Make the blue text into a bulleted list, 
using a bullet of your choice. Make sure that this bulleted 
list is indented by at least 2 cm. Make the green text into a 
numbered list, using numbers followed by a bracket. Make 
the red text into a bulleted sub-list, indented from the 
numbered list using different bullet points. Change the colour 
of all the text to black. 

Save the file with a new name. 

___, 


1. create new styles for: 

a) headers 

b) footers 

c) body text 

d) headings 

e) subheadings. 

2. edit styles after they have been defined 

3. set font styles and sizes 

4. emphasise text 

5. use format painter 
—► 6. use lists. 































































































14.2 Create styles in a document 


14.2.4 Define styles for lists 
r Task 14f 


Open the document you saved as task 14c. 

Add the contents of the file advice.rtf before the paragraph that starts 'Temperatures 
Create, store and use the following styles in this document 



Font face 

Font 

size 

Alignment 

List type 

Line 

spacing 

Spacing 

before 

Spacing 

after 

List - level 1 

serif 

11 point 

Left — indent 1 cm 

Numbered list 

Single 

0 

0 

List - level 2 

serif 

11 point 

Left - indent 2 cm 

Bulleted list 
with arrow 

Single 

0 

0 


Save the document as task 14f. 

J 


Open the file taskl4c and advice.rtf in your word processor. Copy and paste 
the contents of advice.rtf into the document before the paragraph that starts 
‘Temperatures ...’. Click inside the paragraph that starts "The United States 
government... , and set the style to 14b_body that you defined earlier. 

Start by setting up the first level bullet style on the single line 
that starts ‘Before winter approaches ...’. When you set this 
text to an 11 point serif font, you must use the same font as die 
body text, so it is easier to use format painter front the body 
text, then to change the list type to a numbered list select the 
numbered list icon. _ 




— p - i — * a - * -Eg- 


zi IT 


= Jl- £-03- 

Paragraph 


Recently Used Bullets 


*— w j— 


Bullet Library 


Change die indent to exactly 1cm using the ruler. Change the 
line spacing to single line with no spacing before and alter. From the ivies 
section, use Create a Style. In the Create New Style from Formatting 
window, enter a Name: for this style, for example: List-Ll , dien click on 

ok J. To set up a style for the second level list, apply the new style List-Ll to 
the single line diat starts ‘Rock salt or more ...’. Click the left mouse button on 

the Increase Indent icon. - 

Then click on the 
select die drop-down 
handle next to die 
Bullets icon. Select 
the type of bullet 
point that you require 
from Bullet Library. 

In this case choose an 
arrow to match the 

question. - 

From the Styles 
section, use Create a 
Style. In the Create 
New Style from 
Formatting window, 
enter a Name: for this 
style, for example: 

List-L2 , then click on 

i ok J - 


None 

• 

r 

v/ 


o 


❖ 


fe fe zi IT 

= & 

Paragraph 




Document Bullets 


O 


Change List Level 
Qefine New Bullet ., 
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Highlight all the other level 2 bullets in the 

document and click on the List-L2 style. - 

Highlight the other two level 1 lists in the AaBbCdx Aat AaBbC l AaflfeC 

document and click on the List-Ll style. 

Save die document as taskl4f. The com 

should look like this. 

___I 

website. The United Kingdom government did not oiler ssmiLu advice to its citizens*. The advice from the 
United States is to prepare tor a winter storm by doing the following: 


pleted list 


'is h eider Mb body Mb hudt _ Mb mb -tt 


Lirl-Ll 


- } 

> AaE 

List-LI 1 


t. Before winter approaches, add lIk following supplies to your emergency kit: 

3r Rock salt or more environmentally safe products to melt ice on walkways. 

> Sand to improve traction. 

r Snow shovels and other snow removal equipment, 

> Sufficient heating fuel You may become isolated in your home and regular fuel sources 
may be cut off Store a good supply of dry, seasoned wood for your fireplace or wood- 
burning stove. 

r Adequate clothing and blankets to keep you warm. 

2. Make a Family Communications Plan. Minimize travel. If travel is necessary, keep a disaster 
supplies kit in your vehicle. 

3* Bring pets companion animals inside during winter weather. Move other animals or livestock to 
sheltered areas with non-frozen drinking water. 

Temperatures recorded at one weather station in Kuss-on-Wyc during the week read: 


Activity 14c 


Open the file you saved in Activity 14a. Save this file as activity 14c, Edit and update the contents 
of the footer. 

Create, store and use the following styles in this document 



Font face 

Font size 

Alignment 

List type 

Line spacing 

Spacing 

before 

Spacing 

after 

List level 1 

serif 

12 point 

Left - indent 

1.5 cm 

Bulleted list with 

arrow 

Single 

0 

0 

List level 2 

serif 

12 point 

Left - indent 
2cm 

Bulleted list with 
square bullet 

Single 

0 

0 


Save the file with a new name. 


























14.2 Create styles in a document 


14.2.5 Evidence of your styles 

If you are required to produce evidence of the styles you have created or 
amended, select the HOME tab. In the >tyles section, click the right mouse 
button on the style that you have defined and want to evidence. 


AiBbCrDd AaBbCcDt Aab AaBbC 1 AaBbC > Aaf 

14a_head*r l4b_body I4b_he«dt... 14b_sub-h ll . List-Ll List-L2 


Select Modify from tlie drop-down list to open the vlodify Styk window. Hold 
down die <Alt> key and press <Prt Scr> to copy a screen shot of this window into 
the clipboard. This can then be pasted as evidence of your method. 



Advice 

Do not create a screen shot with the mouse hovering over a style in the window. 

Whilst this shows much of the style definition it does not show the font face that you 
have selected. 




















































In this chapter you will learn how to: 

• use software tools to ensure that all work produced contains as few errors as possible 

• explain why spell check software does not always give the correct response 
<> use spell check and grammar check to remove errors 

• select the most appropriate type of validation check 

• use validation to restrict data entry in databases and spreadsheets 
<> describe the importance of accurate data entry 

• describe the potential consequences of data entry errors 

• identify and correct errors in data entry 
$ define the term Verification' 

• verify data entered into a computer system 

• describe visual verification 

• describe double data entry 

• explain the need for validation as well as verification 

• explain why proofreading and other forms of proofing are needed. 

For this chapter you will need these source files from the CD: 

• activity 1 5a.rtf 

• gym.csv. 


15.1 Software tools 


You will need to spell check all word-processed documents before submitting 
them for assessment. Select the REV IE V tab and in the Proofing section dick 

on the Spelling & Grammar icon. The spelling and grammar check starts - 

automatically. Any words or phrases found in a document that are not 
in the dictionary will be flagged as an error. Do not worry about die 
differences in spelling diat can occur with dictionaries from different 
regions, for example ‘centre’ and ‘center’. Be careftd not to change the 
spelling of names, especially of companies, people or places. Each time 
an error is flagged, read it carefully and decide whether to change or 
ignore the spelling, using the buttons in the pane. - 


Spelling 

center 

ignore Ignore All 


ABC 

V 

■Spelling & 
Grammar 


Add 


centre 

canter 


15.1.1 Spell check 

You need to make sure that your work is spelt correctly and contains 
no data entry errors or ‘typos’ (these are mistakes that you make 
when typing in the data). Errors may already exist in the documents 
you have to work on. Sometimes these are spelling errors which look 
like this: —► SESsUa®. Errors like this need correcting. 


centres 

centred 



Change 

Change All 


What is spell check? 

Spell check is a test carried out by the word processor on the text. As you work, 
it checks each word and compares it to those held in its dictionary. If the words 
match then the word processor moves on and checks the next word. If the 
word does not match one in the dictionary, then it uses a red wavy underline to 
highlight the word to suggest it may be an error. 

Does the spell check always work? 

If the word processor shows the red wavy underline, it may not be a spelling 
error. The red underline tells you that Word has compared this word to its 
dictionary and not found a match. Sometimes, as in the case above, it is a spelling 


» x 



























IS. f Software tools 


error; at other rimes words like ‘Tawara’ are flagged as a spelling error 
because die dictionary does not have die name of this (made-up) place 
within it. When a person’s name is entered into a word processor, some 
names will be shown as an error and other names will not. 


i preserving some of Tawara's 
an Society meet on the second 
Hall of the Tawjara High School. 

Tamara 


Suggested spellings 

When Word shows you an error, right mouse click on it and a drop-down 

menu of suggested words will appear, like this. - 

For the word ‘Tawara’ no change needs to be made, but in the case of 
a genuine error like this, a list of suggested words is shown. Choose the 
word which is the most appropriate, in this case it would be ‘spelling’. 

Other errors 

Sometimes other errors may be flagged as spelling errors, like this. - 

This example shows a repeated word ‘not’ which needs removing. Delete the 
extra word to correct this error. 

15.1.2 Grammar check 
What is a grammar check? 


Tawara area for fi T iwari 

Tiara 
Aura re 

IgncrsAJI 

to Dictionary 
In Hypniink... 

J New Comment 

The spej&ling in this paragraph 

ipiefing 

tpritnq 

■sp reding 
stealing 
perifog 
Jgnone All 
Add bo Dictionary 

i' ~J New Comment 


mid does not not start with 


You may need to check for grammar errors in your answers to theory 
questions or evaluations. You will not need to correct grammar errors 
shown in text provided for you. A grammar error is shown with a blue 
wavy underline like this. 

In this case it is not a proper sentence and does not start with a capital letter. 
Edit the text (by deleting the extra word) to correct this type of error. 


O i 


naed lo make sure 


c 


J 


Activity 15a 

Open the file activity15a.rtf Remove all errors, save and print the document 


15.1.3 Validation routines 
What is validation? 

Validation is checking that data entered is reasonable. It is often a process where 
data is checked to see if it satisfies certain criteria when input into a computer, 
for example, to see if data falls ■within accepted boundaries. For further details of 
validation, including the types of validation, see Section 7.2. 

Appropriate type of validation 

In practical examinations you may be required to apply appropriate validation rules 
in the data handling or data analysis sections. It is important that for each question 
you review all the different validation types, and decide which would be most 
appropriate, for example you would not use a type check on a book title as book/ 
movie titles can contain any type of character (in fact you would be imlikely to find 
a validation check of any kind to check this type of data). A length check would 
not pick up transposed digits in an ISBN but could be used as well as a check 
digit for double checking. Another example is that a range check is unlikely to be 
appropriate on a bar code. 
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Task 15a 

The data file gym.csv will be used both to create a database and in a spreadsheet. Select the 
most appropriate validation type for the month field in this data. 




Examine the data in die file gym.csv. Using the list of validation types in 
Section 7.2 compare each type of check to see if it could be applied to the data 
in die month field. Use a table similar to the one below to help you. 


Validation check 

Appropriate? 

Selected? 

Range check 

>0 

Yes 

Length check 

Ve*, R^ShrLC'i- be 7 C’kiHVtnf.'lre'.vJ, tyl^b WOUliA vl£ 1 t Sf-Cf 


Character/type check 

Me, j. twdultfi. TesH^ct- be i-P HUrtertc: AbA 

V? f m. Sfrg&jkl kgfib, v be C'MeV wulWi^lc web ^Lyb midhU we b v esb*iCb 

be trevv£<?b UaI UeS S- 


Format/picture check 

Nfiv 


Limit check 

NO; enly irfisbvl^b ewe enA c-P b kg 


Presence check 

*ie. s, u.-c: uU. Vjf’ cnffYeprirtbe ‘tfU.b ivtuM .thIv i-rU^k % ci^vebbtM U,^.^ 
fill £*£ c*- 


Consistency check 

Ne; bktj is A 3 iei.alef Iwibk he ebktfT ■■■^IcTlb £*4 -RelJi/s. 


Check digit 

He, 



Alter working through each type of validation check, it is most appropriate to use 
a range check. 


G 


Task 15b 

Create a database with the file gym.csv. Validate the month field. 


j 


Validation in Access 

Using the methods shown in Chapter 18, examine the file gym.csv 
and use it to create a new database. Open die table in Design View 
and select die lonrh field. In the iener; tab, move the cursor into 

the Validation Rule box. - 


We decided above that the most appropriate validation rule to 
apply to this field was a range check with >0 AND <13. The field has 
already been set to a numeric field with Integer sub-type. Type the 
validation rule into this box. 

In the Validation Text box add suitable text that tells the user that 
they have made a data entry error and gives them information as to 
what is acceptable data for this field. It may look like this. 

Save the database. 


V. 


Task 15c 

Add to the database saved in Task 1 5b, a new field called <Title>, Validate this field 
to make sure only Mr, Mrs, Miss, or Dr are allowed. 


m b ^ ' " » Database! : Database- UYUsoVcgrahanADircum... 

| HOME CREATE EXTERNAL DATA DATABASE TOOLS 

Primary k”ey 
Ruiidef 


Vie* 


Views 


7* 


„ „ Property incte** Create Data Renan 

E Test Vacation Rules sh«t Macrae Ddetelv 

Tnols Showed: field. Retold A.Table I 




■ J 1 loHGyiH 


V ID 

Fcrename 


Data Type 
A urn N din user 
SkiprtTejti 
Short Tsart 


Number 


Vesr 


General Lookup 
field Size 
Fomat 


Be>:nifli Place 


Inpct Mask 
CapNon 
D-efEult Value 
Valuation Rule 
valuation Te>t 
Required 
Indeed 
Test Align 


Fie^d Prnoerlus 


ND 

Nd 

General 


DejiSri ulew fg - S«Mih:h panes, Fi - Help- 






















































IS. 1 Software tools 


Open die database saved in Task 15b and using the 
methods shown in Chapter 18, add a new field called 
Title to the Gym table with the data type Text. Set the 
Field size to 4 characters, as ‘Miss’ is the longest entry 
and this has four letters. Set die Validat for this 

field to restrict die data entry to only ‘Mr’, ‘Mrs’, ‘Miss’ 
or ‘Dr’. Add an appropriate message as Validation Text. 
The finished field should look similar to diis. -— 


Open the table and add a new record to the 
database. Try entering this date: 14/14/1992, and 
this title: ‘Ms’. What happens and why? 

Save die database. 


'Task 15d 

Create a spreadsheet with the file gym.csv Validate the cells 
in rows 2-30 of the month column. 
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EhewMdt Field,. Rsajrd * iiW e E^sirti 
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Short Text 

Short Tex! 
timber 
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Validation in Excel 

Using the methods shown in Chapter 20, examine the file gym.csv and use it to 
create a new spreadsheet. We decided above that the most appropriate validation 
rule to apply to this field was a range check widi >0 AND <13, Highlight cells C2 
to C26. Select the DATA tab, then in the Data Tools section, select the Data 

Validation icon. - 

This opens die Data Validation window. Click to select the Settings tab (if 
it is not already selected), and move the cursor into the Allow: section. Select 
the drop-down list, then choose ’hole number to make sure diat only integers — 
can be entered into these cells. When this value has been selected more options 
appear within this window. 

From the drop-down list in the 
Data: box, select between (if it 
is not already selected). Using 
‘between’ in Excel, means diat 
you have to give the smallest 
and largest acceptable values. 

In die Minimum: box enter 1, 

(which is extreme data as it is the 
smallest acceptable value) and in 
die Maximum: box enter 12. 

Select the Error Alert tab. 


1=5/ 

1 — ® 

Data 

Validation * 


Daia Vdidatron 


Setting: Input Massage tror-lert 


validation criteria 
Allow: 

Whole number 
Data: 


v Ignore Ulan k 


Minimum! 


1 

Ml- 

hlayrnunr 


1 Z 

si 


-ppb then* manges to an ettiei«dls *»th tlve same Htlt eg-; 


Select an appropriate tide for this error message and enter it in die 
Title: box. In the Error message: box enter a similar message to the 

one entered in Task 15b. It may look like this _ 

Click on OK Test your validation routine widi normal, 
abnormal and extreme data. Save the spreadsheet. 


Task 15e 

Add to the spreadsheet saved in Task 15d, a new column 1 with 
the label Title. Validate the cells in rows 2-30 of this column to 
make sure only Mr, Mrs, Miss, or Dr are allowed. 


Data Valuation 


Setting : Input Menage Error A1 E i rt 


vaUdHTinn criteria 
Allow. 


Anv value 
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Any value 
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I [Mi 

Stop 


Invalid data entered! 
Inn i mess a ge 


PleasE rE-f ntei me data using a 
whole humber greater thanG 
and lesitham = 


JJE! 
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Open the spreadsheet saved in Task 15d and using the methods shown 
in Chapter 20, insert a new column before column 1. In cell A1 add 
die label Title. Highlight cells A2 to A26. Select the DATA tab, dien 
in the Data Tools secdon, select the Data Validation icon to open die 
Data Validation window. Select die Settings tab (if it is not already 
selected), and move the cursor into the Allow: section. Select die 
drop-down list, dien choose List. In the Source: box enter the text 
Mr, Mrs, Miss, Dr as die list of possible acceptable entries, like diis. 


Data Vacation 


f 


Setting j. 

VBildntiDn criteria 
Alima: 
list 


Data 


v S Iflriore Elan k 
^ Jn-eell dropdown 


F Mr. Mrs, Mm, t)r 


Select the Error Alert tab. Select an appropriate title for this error 
message and enter it in the Title: box. In the Error message: box 
enter a similar message to die one entered in Task 15c. Click on 

OK . Test your validation routine with all four pieces of normal data and with 
abnormal data. Try things like ‘dR’, ‘dr’, ‘mr’ or ‘mR’ as part of your abnormal 
data. There will be no extreme data as this is not a range of possible answers widi 
a highest and lowest value. Save die spreadsheet. 


□ apEb*these [hanot;to all elhi! tflls vtithth* sami sellings 


15.2 Proofing techniques 

Proofing techniques are not the validation checks that you have studied in 
Section 15.1 but other ways of reducing the number of errors in your work. 
The term ‘proofing’ hi printing means to make sure that the work is accurate. 
It should include checking not only spelling, punctuation and grammar, but 
also page layout, including: 

• the correct application of sty les 

• the correct margin settings 

• images placed as specified 

• text wraps as specified 

• images not distorted 

• objects fitting within the boundaries of a page/column/slide 

• objects not overlapping (unless specified in a question) 

• no lists (bulleted or numbered) split over two columns/pages/slides 

• no tables (bulleted or numbered) split over two columns/pages/slides 

• no blank columns, pages or slides 

• no widows or orphans. 

Part of the proofreading and error correction will be to check for widows and 
orphans. A widow is the last line of a paragraph that appears alone at die top of a 
new page or column. An orphan is the first line of a paragraph (or heading) that 
appears alone at die bottom of a page or column. Even diough you may have 
applied automatic widow and orphan control, it is always good practice to check 
that diese have been removed. It is possible that you did not apply it to every 
paragraph. Make sure that other objects, like bulleted or numbered lists, tables, 
graphs and database or spreadsheet extracts are not split over two columns or 
pages. Again, inserting appropriate breaks should avoid these problems. 


15.2.1 Accuracy of data entry 

It is important diat you read dirough all of the work and make sure diat the text or 
data diat you have typed is 100 per cent accurate. Check diat your documents liave 
consistency in all areas, not only fonts and styles, but also in line spacing and paragraph 
spacing. It is very easy to follow the instructions, for example to remove a page break, 
only to find that you have accidentally inserted an extra carriage return. If you have 
inserted section breaks or page breaks, make sure diat there are no bkuik pages. 























15.2 Proofing techniques 


The importance of accurate data entry 

It is critically important that data entered into computer systems is accurate. 

For example: if your school stores your doctor’s telephone number on its system 
and this number contains an error, in an emergency they may not be able to 
contact the doctor. Another example is if a bank took $10000 from a bank 
account, rather than $10, then this would have serious consequences financially. 
Errors in numeric data will cause problems if any calculations are performed. 
Imagine the costs of a data entry error if a rocket was being sent into outer space 
and one of its navigation systems was given some data with an error in it, or the 
consequences of a data entry error in the control of a nuclear reactor. 

Common data entry errors 

The most common data entry errors include: spelling errors, errors in the use of 
capital letters (like Capital letters Placed in tHe middle of A sentence, or not used 
where instructed) and transposed numbers (like 21 instead of 12). All of these 
errors can be removed by carefully checking every item of data entered when you 
have completed each step. Visually verify every character that you enter. 

Other common errors are found in the spacing of characters in text entry, 

(like: sometimes words have too many spaces between them. The re are even 

times when spaces are missed). There are sometimes factual errors, even if 
someone else has proofread and corrected your work, although you would hope 
this was not the case. It is possible that you may get source files in different forms 
that contain errors for you to correct. 

At the end of every piece of work, check it carefully for data entry errors and 
consistency of your presentation. 

15.2.2 Verification 
What is verification? 

Verification is a way of preventing errors when data is copied from one medium 
to another (e.g. from paper to disk/CD). Verification does not stop all errors, 
but helps to reduce the errors made when data is entered into the computer, 
by checking the accuracy of data entry. There are two common ways that 
verification checks are carried out. These are called ‘visual verification’ and 
‘double data entry’. 

Advice 

If the word 'verification' is used in a question, call this method 'visual checking'. If the 
word is not used in the question call it 'visual verification'. 


Visual verification 

Visual verification can also be called a visual check. 

Visual verification is checking for data entry' errors by comparing the 
original paper documents with the data entered into the computer. This does 
not make sure the data is correct. For example: if the original document 
contained an error (e.g. the telephone number 842211 was recorded as 
841122) then this error would be copied onto the computer. This is not the 
same as proofreading. 
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Double data entry 

Data is entered into a system twice (often by two different people). The two sets 
of data are then compared by the computer and any differences in the data is 
flagged as an error and can be corrected by die user. A simple example of diis is 
when you are asked on a website to create a new password, you must enter the 
password twice. The computer checks the two passwords are the same before 
allowing you to continue. This does not check that die passwords are correct, for 
example if you make the same spelling error in botli passwords the data will verify, 
but would still contain an error. In the case of these passwords the computer 
will check they are the same as the second password is entered. In the case of 
documents, two people would enter the data and die computer would verify they 
are the same after all the data has been entered. 

Why are validation and verification needed? 

Validation and verification, when used together, will help to reduce the number 
of errors in data entry. Even together they do not stop all data errors occurring. 
For example, if a school has a telephone number of 842211, but this is recorded 
in the original documents as 841122. This error would not be found or corrected 
through visual verification or double data entry. If the most appropriate validation 
is applied (to either a database or spreadsheet) for example: to make sure that all 
telephone numbers are six digits long and start with a 5, 8 or 9. Again 841122 
would pass the validation tests but if someone then tried to telephone the school 
it would not work. 

A company supplying electricity sends bills to its customers that are between 
$100 and $500. You need both validation and verification because: 

* data might be sensible but has not been transcribed/transferred accurately, 
for example an electricity bill for $329 may have been copied as $320 - it is 
still sensible but has not been copied accurately 

• data might have been transcribed/transferred accurately but may not be 
sensible, for example an electricity' bill of $3000. 

Using validation in addition to verification would trap both errors, verification for 
the first example and validation for the second. 

15. 2.3 Proofreading 

Although detailed knowledge of proofreading is not part of the Cambridge 
IGCSE syllabus, it is a term often used (incorrectly) by students. Proofreading 
is part of the proofing process. Proofreading is not a form of verification. It is 
the careful reading and re-reading of a document (before it is finally printed) to 
detect any errors in spelling, grammar, punctuation or layout, whether or not 
they were in the original document. This process is more than just verification; 
verification simply checks the transcription of data from one medium to another. 
If the original data contains errors then the verified data will contain the same 
errors. Proofreading should help to remove many of these errors by checking that 
the data is correct, not just accurately transcribed. 



Graphs and charts 


In this chapter you will learn how to: 

• select the most appropriate graph or chart for a given task 

• create a graph or chart 

• label a graph or chart 

• extract segments from a pie chart 

• change chart colours to print in black and white 

• add a secondary axis 

• set axis scales. 

For this chapter you will need these source files from the CD: 

• employees .csv 

• project, csv 

• rainfall, csv 

• webhits.csv. 

Important: please study Chapter 20 before starting this chapter. 


16.1 Chart types 

You may be asked to select an appropriate chart for a purpose. Which chart is the 
most appropriate is often very difficult to work out. The choice will be between a 
pie chart, a bar chart and a line graph. 


16.1.1 Pie charts 

If you are asked to compare percentage values, a pie chart is often the most 
appropriate type because pie charts compare parts of a whole or fractions 
of a whole. An example would be comparing the percentage of children who 
preferred ice cream, jelly or trifle. 

16.1.2 Barcharts 

Bar charts show the difference between different things. A bar chart is 
traditionally a graph with vertical bars, but it is called a column graph in Excel. 
This is a little confusing but to create a vertical bar chart you would need to use 
the ‘column chart’ and for a horizontal bar chart (with die bars going across the 
page) you would need to use the ‘bar chart’. An example would be showing the 
number of items sold by five people in the same month. 

16.1.3 Line graphs 

Line graphs are used to plot trends between two variables. An example would 
be plotting the temperature of water as it was heated against time. You could 
then find any point in time on the graph and be able to read the corresponding 
temperature, even if the temperature had not been taken at that time. 

16.2 Create a chart 

To create a chart, you have to highlight the data that you wish to use. This is 
highlighted in the same way as other data in the spreadsheet. Sometimes you need 
to create a graph or chart using contiguous data (die data y r ou use for this is in 
columns which are next to each other, e.g. columns B and C). Other times you need 
to create a graph or chart using non-contiguous data (the data > r ou use for this is 
in columns which are not next to eacli other, e.g. columns B and F). To select non¬ 
contiguous data, hold down die <Ctrl> key r while making your selections. 


Advice 

Do not use stacked column 
charts or stacked bar 
charts. 
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r Task 16a ^ 

Open the file employees.csv. This shows the job types, the number of employees with that job 
type and the percentage of employees with that job type. 

Create an appropriate graph or chart to show the number of employees with that job type. 

___J 


Open die file and highlight only cells A1 to B8 (which is an example 
of contiguous data). The highlighted data should look like this. 

This highlighted area will be die cells used to produce the graph. 
Notice diat the cells containing the column headings (A1 and Bl) 
have been included in diis selection as they will be used as the 
labels in the chart (they can be changed later if the question asks for 
different labels). 

Decide what type of chart you will need for this task. Look at the data 
and decide if it compares parts of a whole, shows trends between two 
variables or shows the difference. In this task die data show's the different 
numbers of employees in each job type, so a bar chart is the most 
appropriate chart type, and in this case you can use a vertical bar chart. 

Select the INSERT tab and find the Charts section _ 

Select a vertical bar chart (labelled Column in Excel ); this can be 
selected using the small icon of a bar chart or, in this case, it could 
also be found using Excel’s ‘Recommended Charts’ (please note that 
this feature does not always select the most appropriate type chart for a 
given task). Click on the bar chart icon and the Insert Chart window 
appears, with the vertical bar chart (called a column chart in Excel) 
selected. If y r ou select the w r rong chart type you can always click on the 
chart types on the left of this window to change it. Selecting each chart 
type from the left, and each sub type from die icons along the top of 
this window, you can see the different graphs and charts to choose 
from. Select die chart shown and click ( ^ |. - 
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The chart wall look similar to this. 
Save diis as task 16a. 


I * IPNf 


Number staff 


Advice 

Keep your charts simple - do not use 3-D charts or add features that are 
not a necessary part of a task. 

A simple chart is often more effective. 


'Task 16b > 

Open the file employees.esv. 

Create an appropriate graph or chart to show the percentage of employees 
with that job type. 

_/ 

Open die file and, using the <Ctrl> key and the mouse, highlight cells 
A1 to A8 and Cl to C8 (which is an example of non-contiguous data). 
Do not highlight any odier cells. The highlighted spreadsheet should 
look like this. - 



A 

B 
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JobTitle 

Number of staff 

iPercenta^e I 

2 

Director 

3 

0.048387097 

3 

Engineer 

12 

0.1935483S7 

4 

Analyst 

4 
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5 

Sales 

16 

0.258064516 

6 

Programmer 

9 

0.14516129 

7 

Tester 
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0.080645161 
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Clerical 

13 

0.209 6 77419 

























































16.2 Create a chart 


Decide what type of chart you will need for this task. Again, look at the data and 
decide if it compares parts of a whole, shows trends between two variables or shows the 
difference. In this task die data compares parts of die whole, so a pie chart is die most 
appropriate chart type. Select die INSERT tab and find die harts section. Then 



Open die file and highlight cells A1 to C15. Decide what type of chart you will 
need for this task. Again, look at the data and decide if it compares parts of a whole, 
show's trends between two variables or show's the difference. This task mentions 
periods of tune, which suggests a trend. In diis task, it is seeing how the total amount 
of rainfall changes/varies over a period of 12 months. Because specific dates are 
used and the rainfall is cumulative, a line graph is die most appropriate chart type. 

As diere are two towns shown in the data, you w r ill make a comparative line graph 
using both data sets. Select the INSERT tab and, in the Chart* section, select 
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16.3 Label a chart 


flask 16d 

Open the chart saved in Task 16a and add appropriate chart labels. 



Open the chart saved in Task 16a. Although Excel attempts to complete the chart 
it has added a chart tide and axis labels - it is still incomplete. All charts need fully 



If you are given the chart title, enter it very carefully and 
exactly as shown in the question paper; if not, change the 
text in the question into a chart title so that it gives as much 
information as possible to the reader. Include your name, 
Centre number and candidate number in the chart labelling. 
As there is only one set of values (data series) in this chart, 
a legend (or key) is not needed. Save this chart for later use. 
The finished chart may look like this _ 


Humber ot rtalff in pacta job typur? by Graham Brown 
IS 



Jj>U ivpe 


Activity 16a 

Open the file that you saved in Activity 20a. Use this data to produce a vertical bar chart 
comparing the number of days worked for each person, except Aminat and Sukrit. Add an 
appropriate title and labels to the chart. Do not include a legend. 

v._ 


Activity 16b 

Open the file webhits.csv. This contains data about the number of members of an online book 
club and the average number of website hits each week over a nine-year period. 

Create and label an appropriate graph or chart to show a comparison of these two sets of data. 


Task 16e 

Open the chart saved in Task 16b. 

Display all segment labels and percentage values on the chart. Do not display a legend. Extract 
the segment for engineers. Make this segment red. 


Advice 

The category axis in a 
vertical bar chart is the 
x axis and displays the 
names of the different 
categories; the value axis is 
the y axis and displays the 
number values. 

















































16.3 Label a chart 


Open the chart saved in Task 16b. Click on the chart with the left mouse button and 
use the Style ic on to display a list of styles to choose from. You can scroll through the 
list and choose the style you want. 


Percentage 


44 


■ Director ■ Cnpirwer aArarvtf ■ Ues ■ hflffnT# ■Tester ■ OencaJ 



Care fill selection here can save you a lot of work. 
Sometimes the best choice can also contain a 
legend but this is easy to remove. Select the Chart _ 
Elements icon and remove the tick from the legend 
box. 

To extract the segment for Engineer, click the 
left mouse button on the segment (but not on the 
labels), hold the mouse button down and slowly 
drag die segment out in the direction shown by the 
red arrow. 

The chart changes from this to tliis. 
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ParisDntaftQ 


To make this segment red, right mouse dick on the segment for 
engineers and select the Fill tool. _ 

The drop-down palette - 

of theme colours appears. For this 
task, select the red colour for the 
segment and the task is almost 
complete. 

Use the same mediod so that 
the text is easy to read, like this. 

The Fill tool is very 
useful in many types of 
chart, including bar charts, 
for changing the colours of 
different segments or bars. If a 
chart (or a document including 
a chart) has to be printed in 
black arid white, it would be very 
difficult to tell which segment 
or bar is which. So that charts 
displayed or printed in black 
and white are easy to read, use 
the range of texture, pattern 
and gradient fills to make each 
bar or segment look different. 
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Advice 

It is worth spending time 
browsing through each of 
these chart layouts to see 
what is available. 


Activity 16c 

Open the file that you saved in Activity 20m. 

Create a pie chart showing the name of each house (the colours) and the percentage of the 
class in that house. 

Add the title 'Percentage of students in each house'. 

Change the colour of each segment to match the name of the house.. 

• Extract the segment for the Yellow house. 


r Activity 16d ^ 

Open the project.csv. 

Create a pie chart to compare the number of hours worked by the people with each type of job. 
Make sure that each type of job can be dearly identified when printed in black and white. 

___ / 


16.4 Use secondary axes 

r Task 16f ^ 

Open the fife rainfall.csv 

Create an appropriate graph or chart to show a comparison of the rainfall and average 
temperatures for each month in only town A. Add a second value axis to the chart for the 
temperature series and label and scale these axes appropriately. 

\ ___ / 
































16.4 Use secondary axes 
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Open the file rainfall.csv and highlight the dates and data for town A; . a 1,1 " » 

this is in cells A1 to B15 and D1 to D15. Select the INSERT tab then, in the „ - Ji- 

Charts section, select the Insert Combo Chart icon _ charts ** ~ L:' 

Use the bottom option to Create Custom Combo Chart,— 
which allows you to compare two values using bar charts and/ 
or line graphs and opens the Insert Chart window set to 
Combination charts. 

Both of the data series chosen show trends between 
two variables (rainfall will be plotted against die date, 
and average temperature will be plotted against the date) 
so using line graphs for both series would be the most 
appropriate chart types. To make this happen choose the 
Chart Tv;. as Line for both series, like tills. 
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It is difficult to read die values for the 
temperature, so adding and scaling a second 
value axis will make it easier to read the graph. 

Click the left mouse button in the tick box 
for Secondary Axis for die temperature data 
series (die one shown in orange). 

Your graph will now' look similar to this. 

Click the oc | button to create the chart. 

Excel has attempted to scale these axes but 
you are now going to adjust diem fiirdier. 

You will change the primary axis so that it 
is set between 0 and 250 and the secondary 
axis so diat it is set between -2 and 24. These 
values have been extracted from die original 
data: the total cumulative rainfall is 240mm 
(so we will choose 250, so that the scale can 
go up in steps of 50)- the temperature changes between -1 and 23 degrees (so we 
will use -2 and 24 so the scale can go up in steps of 2). For tills axis it would be 
acceptable to use the values -5 to 25 suggested by Excel. 














































































































16 GRAPHS AND CHARTS 


To change the primary axis values, double click on the axis 
labels like this. 


This opens the Format Axis p. at the right side of the 
window. In the Axis Options sections the Axis Bounds are 
set to 0 and 300. We want the bounds set to 0 and 250, so 
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Follow a similar procedure for the secondary axis. 
Double click the left mouse button on the axis 
then change the axis settings with a Minimum 
value of -2, a Maximum value of 24 and, in the 
Units section, set the Major Unit to 2. The 
Minor Unit will change automatically. 

It is important to label these axes 
appropriately. Label die primary axis (die left 
one) ‘Cumulative rainfall in millimetres’ and 
the secondary axis ‘Average temperature’. Label 
the category axis ‘Date’. Label the chart widi a 
meaningful title, such as ‘Comparison of rainfall 
and temperature in town A by <your name>’. 
These changes should leave die chart looking 
like this. 

Save the file. 


_-—---—--- 7 " 

Comparison of rainfall and temperature in town A by; 
Graham Browni 



Activity 16e 

Open the file that you saved in Activity 16b. 

Add a second value axis to the chart for the number of members and set the maximum value for 
this axis to 3200 and keep the minimum value at 0. 
























































Document production 


In this chapter you will learn how to: 

o set the page size and orientation 

• set page and gutter margins 

• define the terms 'widow' and 'orphan' 

• use page, section and column breaks, to adjust pagination 

• avoid widows and orphans 

• set and remove page, section and column breaks 
: use columns 

• set text alignment 

• set line spacing 

set tabulation settings, including indented paragraphs, hanging paragraphs 

• edit tables 

■ explain what mail merged documents are and why they are created 
: insert a special (automated) field into a mail merged document 

• create a mail merged document 

• run a mail merge with selected records and fields 
save and print a mail merge master document 

• save and print selected merged documents. 

For this chapter you will need these source files from the CD: 

• activity! 7a,rtf 

• activity! 7d, rtf 

• maifmerge.rtf 

• mm residents, csv 

• mm students .csv 

• table2,rtf 

• tabulation.rtf 

• 1cs,rtf, _ ^ J 


17.1 Format text and organise page layout 

17.1.1 Format pages 

You may be presented with documents with different page layouts and given 
instructions to reformat them. Do not assume diat a document is already set 
as specified. If it is in text (.txt) format, it will use the default settings of your 
word processor. If it is opened in rich text format (.rtf) or was saved as a Word 
document, it will keep the settings used to save the file. 


'Task 17a ^ 

Open the file saved in Task 14f. 

Change the page size to AS and the orientation to landscape. Set the top and bottom margins 
to 3 cm and the left and right margins to 3.5 cm. The document is going to be bound along the 
top edge. Add a 2 cm gutter to the document. 

Save the file with a new name and print the document, 

--- / 


Open die file saved in Task 14f and save the document as taskl7a. Move into the 
footer and right mouse click on the date and time to get the drop-down menu. 
Select Update. Repeat this for the filename. Double click on the body text to 
leave the footer. 












17 DOCUMENT PRODUCTION 


Margins 


Set the page size 

Select the PAGE LAYOUT tab and in the Page Setup 
section dick the left mouse button on the icon at the 

bottom right corner of 
the box, to open the 
-Page Setii| window. 

This window can 
be used to change the 
page size, orientation 
(to make the page tall or wide) and the page margins. To 
change the paper size, select the Pape; tab. The Paper 
size: can be selected from the drop-down list. 

For this task, select A5 from this list. - 

Set the page orientation 

To change the page orientation, remain in the Page 
Setup window and select the Margins tab _ 


LqO rientation- ^Breaks* 

IQ Size ’ |D Lins Numbers' 

== Columns’ Dc' Hyphenation T 
PayeSttup 


Find the section of the window. 


Click the left mouse button on the landscape icon to 
change from portrait to landscape. - 


Set the page margins 

Remain in the Page Setup window and in the Margins 
tab. To set the top and bottom margins to 3 cm, select the 

Margins section. —-----— 

Either highlight the text within the T< >p: and ottom: 
boxes and type in the new values, or use the scroll handles 
to change the values in each of the boxes. 

Change the left and right margins to 3.5cm using a 
similar method in the Left: and Right: boxes. Click on 

[ CK 1. 


j~ ■ -M 


Set the gutter 

If the document is to be part of a bound book or booklet, 
a gutter will be needed. This is an area outside the margins 
that is used to bind die book together. The gutter is set 
in die same way, in die section of die window. 

The gutter can be placed to the left or top of the page, 
depending upon die type of binding to be used. In this case 
change the Gutter: size to 2cm and the Gutter Position: to 
Top.- 


Edit headers and footers 

You worked with headers and footers in Section 13.3. Use 
the methods learnt there to change the tab stops in the 
header and footer so that all text aligns to the page margins. 
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17.1 Format text and organise page layout 


After doing this yon can see a problem with the header and one with 
the footer. 
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Tlie header text is in tlie gutter (where 
the pages would be glued or bound). To 
change the vertical alignment of this header 
text, select die PAGE LAYOUT tab. In 
die Page Setup section click the left mouse 
button on die icon at the bottom right 
comer of die box, to open die Page Setup 
window. Select die Layout tab within diis 
window. Indie From . section, Word 
has set die distance from die EL. text to 
the top of die page at 1,25 cm. This is die 
default value on my computer but the value 
shown on yours may differ. Take diis value 
and add die 2 cm depth of die gutter to it, 
so on my computer it will l?ecome 1.25 + 2 
= 3.25. Enter die new value, either by typing 
it or using die small arrows at the side. The 
window will change from this to diis. 
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Click on ex |. You will see the text move out of the gutter area. 































































































17 DOCUMENT PRODUCTION 


The text on the right in the footer is too long to fit into the space provided 
by the word processor so it lias wrapped onto the next line. This is because a file 
name and file path is required and now that the page is A5 (which is half the size 
of A4) it does not fit. 

There are two ways to solve this problem. 

Change the font style 

You can choose a narrower font face like Arial Narrow rather than. Arial for 
sans-serif, or [Mini HT Poster!impressed rather than Times New Roman for serif. 

Make this change to all the serif or sans-serif style definitions so that it happens 
automatically. Although this may help, it may also make the text very difficult to 
read, especially in a serif font. 


Change the file name or path 

Word has already attempted to split this onto a second line. It will only split 
filenames and paths that contain spaces. Remove all the spaces from the filename 
and path to change it from this to this. 


transport problems. -This -means that-fumy -schools -aeroas -the country -have -been -close 


5 iTed on 05/03^2015 atl9:24 -* 1 -+ D:\a437^eTTtestboat\Chapier- 

1 "fttaskl 7a.doci f " 
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Changing the file name or path to make them shorter (but still meaningful) is 
the best solution. Use die mediods you learnt in Chapter 11 to do this. Save die 
document. The finished footer may look like this. -1 


| rooter | transport-problems. This means that-many -schools -across -the-country-have ■been-closec. < [ 

V 

Saved oi -05/05/2015 -at-19:24 -+ 1 -* D; : 0417_B<io^Castna,doci T 

17.1.2 Widows and orphans 

If you start a paragraph of text on one page or column but there is not enough 
room on die page to get the last line typed in, the single line of text which 
appears at die top of the next page or column is called a widow'. Similarly, 
sometimes you start a paragraph at die bottom of a page or column but you can 
only type in one line before the rest of the text goes onto the next page. The first 
line of the paragraph at the bottom of die page or column is called an orphan. 
These should be avoided when producing a document. They can be manually 
avoided by inserting a : 13 real or olnnin Break. For more information on 
breaks, refer to Section 17.1.3. 

You can set up Word to avoid widows and orphans automatically. To do this, 
select the PAGE LAYOUT tab, then in the Paragraph section, click the left 
mouse button on the icon at the bottom right corner of die box, to open die 





















17.1 Format text and organise page layout 


Paragraph window. Now select the Line and Page Breaks tab so that the 

window looks like this. -> 

To get Word to avoid widows and orphans, select the ! /idow/Orphan_ 

control tick box and click on ck 1 . 

17.1.3 Use page, section and column breaks 

Breaks can be used within a document to force text onto a new page or 
into the next column (if columns are being used), or to define areas with 
different layouts, for example where part of a document is formatted in 
landscape orientation and part is in portrait. 
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Page break 

This forces the text onto the start of a new page, leaving white space at 
the end of the previous page. It is particularly useful for removing widows 
and orphans from your document, although Word can be set up to do tills 
for you. 


Preview 



BbS... Set *5 DffJUll ew. 


Column break 

A column break is used to force the text into the top of the next available column, 
which may be on the same page or may be on the next page. This is also useful 
for removing widows and orphans. 

Section break 

A section break is used to split areas of a document with different layouts. There are 
two types of section break: one forces a page break as well as the change in layout 
and die odier is a continuous break, which allows different layouts on the same page. 


Cancel 


r Task 17b % 

Open the file saved in Task 17a. 

Keep only the two titles on the first page of the document Set the orientation of the f irst page 
to portrait and the rest of the document to landscape. Set all of the body text except the table 
into two columns, with a 3 mm spacing and vertical line between the columns. 

Save the file with a new name. 

V Jf J5EFU DESIGN PAGE LAYOUT REFERENCES 


Open the file saved in Task 17a. Move tlie cursor to die place where the first 
break needs to be inserted. Tills will be just before the text 4 On Monday ...\ 
Because this break will be the separator between two different types of layout 
( page 1 being portrait and page 2 onwards being landscape), a section break 
for a new page needs inserting rather than just a page break. To do this, select 

the PAGE LAYOUT tab and click on the Breaks icon. - 

This drop-down list will appear. In Section Breaks, click die left mouse 
button on Next Page.-, 


Advice 

If you select the Hon tab on the Toolbar and dick on the Show/Hide ^ 
icon, the section break will be visible like this: 
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17 DOCUMENT PRODUCTION 


As the document is currently in landscape orientation, move the cursor to page 1, 
the section that needs to be changed to portrait orientation. Then select the PAGE 
LAYOUT tab again, followed by the Orientation icon and click on Portrait. You 
will notice that die word processor has only changed the orientation of' this page 
(because you inserted the section break). 

The header and footer settings have not been automatically amended for the 
new layout of this page, so we need to edit them. Double click the left mouse 
button into the header on page 2. Look in DESIGN tab of the HEADER & 
FOOTER TOOLS. You can see diat this shows diat die header in section 2 is 
linked to the header in section 1. 
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Click on the icon for Link to l’rc u so that the highlighting on diis icon and 
the Same as Previous box are not seen. Now move the cursor into the header for 
page 1 and edit the tab stops for this section only, like this. 
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Graham Brown -* Historical-Study -* EnglaDd‘2009*' 


Header -Section 1- 


Repeat this for die footer. The text does not fit across the page so press die 
<Return> key after each item to move die next onto a new line like this. 
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This task is continued in the next section. 



























17.1 Format text and organise page layout 


17.1.4 Use columns 

Columns can be used to give a layout similar to that found 
in a newspaper. You may be required to format a document, 
or part of a document into a number of columns. If you are 
going to have different column settings for different parts 
of the document, you must decide where you are going to 
split the document into die different sections. However, this 
information is often given to you in the question. 

For Task 17b you need to add three more section breaks 
to the document, so that the body text and the tables can 
have different layouts. These section breaks need to be at the 
start and end of the first table and at the start of the second 
table. Where the text and table do not need to be on different 
pages, you will set these as continuous section breaks. It may 
look like this. 

Where the table is split over two pages, you will use a 
section break for next page. 

Move the cursor to the place where you want each break 
inserted (i.e. before the first table), then in the PAGE 
LAYOU1 tab click on the Break; icon, followed by the 
Section Breaks option for Next Page. This is needed so that 
the table is not split over two pages. Move to the end of the 
first table and place a Continuous section break. Move to the 
start of the second table and place a Continuous section break. 

Click die left mouse button to place the cursor within the 
text of the first paragraph. From the PAGE LAYOUT tab 
click oji the Columns icon. - 
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Do not select the option for two columns; although tills 
would give you the correct columns it will give you default 
values for the column spacing and would not give you the 
vertical line. Instead select the More Column option at the 
bottom of the drop-down list. 


Right 


—► =f More Columns... 


This opens the >1 unuis window. Change the Preset-, from 

One column to Two.- 


Place a tick in the <*t cn box to place the vertical line. 


Change the Spacing: from its default value to 0.3cm (3mm). 
Make sure that the Apply t< box contains a reference to 
This section before clicking on |. Move the cursor 

into the paragraphs after die table and repeat this process for - 

the final section of the document. 


Advke 

If you have just formatted the first section like this, 
moving the cursor into the final paragraph and pressing 
<Ctrl> and <Y> will repeat your last action. This is much 
quicker than repeating this process. 


Columns 


Presets 


£nc 


"Timci 


Ihne 


Number ar columns 
W1dth and s pacing 


Ilr 


left Right 

[/■[□ n-e between j 
IYetfew 


Col* Width: Spacing- j 

rn fi-as™. a! ip -3 ™ % i 

hu He □n * | 

ni i 


= 1 


Ri Eq ual co lu mn ivi dth 


^ppiytc-; This section 


3 


Start new column 
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Sometimes when yon have followed all die necessary 
steps, a page does not look as it should. In this case, 
page 2 has a heading which has become an orphan. 
To solve this problem, insert a column break just 
before the heading. Save the document. 

Task 17c > 

Open the file saved in Task 17b, 

Set the first level bullets to be indented by 3mm and the 
second level bullets to be indented by 6 mm from the margin. 

Save the file with a new name, 

_I_ J 


Graham Era 1 .!,n -+ Historitii-Study -» England-2C4MP 


On Monday Fetmiary -2^-2009 The- 
South -East ■ a f- Liigl an d ■ ■ w as -hit - b y ■ 
snow -I know -this is not -unusual-in- 
Eiamy-B arts -of-the -world, tut it-was ■ 
iaUHostitig to-watch -the-whol t regitm- 

tu-a v it luaJ-ttamisLill. ■ AL ■ (Ik- lime ■ 

cf-writing-lbis -article the-maj or ■ 

1 ondon-airparts oif Heathrow, -Gatwick - 
aitd-London City-were-all dosed - 
S tar.sted -sirport-had-been -do i ed but- 
tas -\ list had -cue Ttrnway -rcLspraisd. 
'Tiavel-cliaci s -has -ensued,-ike -M25 -as- 
closetf-m-many places and many ■ 
schools -throijghout -the ■ country -hnve- 
fcecn-dosed.T 


The-dramatic -change-in -the -weather ■ 
has. meant -that-i-number-of-are is -are ■ 
experienerngtraosport ^oblems. -This- 
means -that-many -schools -across -the- 
country -ha ve-been-closetl %....-=====.=-;= rf: = 


Open die document saved in Task 17b. Select the 
HOME tab and modify die styles List-Ll and 
List-L2 so that List-Ll has a 0.3 cm indent and 
List-L2 has a 0.6cm indent. 


School-closuresffl 


Saved-on-OS.'OJj'lOlS.at-lOtfZ 


D: 0417 BaDkU2SkI?l>.doc3 T 


Activity 17a 

Open the file activity17a.rtf. 

Change the page size to A4 and the orientation to portrait Set all the margins to 4cm and 
remove the gutter. 

Place the date on the left, the filename in the centre and the time on the right in the header. 
Place your name on the left and an automated page number on the right in the footer. Ensure 
that the header and footer are 2 cm from the top and bottom of the page respectively 

Print the document. 

Save the file with a new filename. 


Activity 17b 


Open the file you saved in Activity 17a, 

Change the body text of only the first page so that it is set in two columns with a 1 cm spacing 
and a vertical line between the columns. 

Save the file with a new filename. 


r. 


Activity 17c 

Open the file saved in Activity 17b, 

Change the page margins to 2 cm and the alignment of the header and footer to fit the 
margins. Ensure that the header and footer are 1 cm from the top and bottom of each page. 

Add a new title 'Arctic blast grips the United Kingdom' at the start of the document. Place the 
two titles on a single portrait page with a single column. All other text should be on landscape 
pages, in three columns with 1,5cm column spacing. 

Save the file with a new filename. 


17.1.5 Set text alignment 

Text can be aligned in four basic ways. It can be aligned: 

• to die left margin with a ragged right margin which is called ‘left aligned’ 

• to die centre of the page, which is called ‘centre aligned’ 

• to the right margin, which is called ‘right aligned’ 

• to both margins which is called ‘hilly justified’. 
















17.1 Format text and organise page layout 


As you saw in Section 14.1, the text is aligned by selecting the text and then 
using the using die alignment icons. These icons are found in in the Paragraph 
section under die HOME tab. 


Left aligned 


/ 


Centre aligned Right aligned Fully justified 


r Activity 17d 

Open the fife activity17d.rtf and place your name in the centre of the header. 

Make only the title a 36 point sans serif font that is centre aligned and fits in a single, full width 
column. 

Move the third paragraph so that it becomes the last paragraph. Fully justify the body text. 
Centre align the second paragraph. Left align the third paragraph. Right align the fourth paragraph. 
Make the first word 'grew' in the story 16 point, the second 'grew' 20 point and the third 
'grew' 24 point. 

Save the file with a new name. 



17.1.6 Set line spacing 

Line spacing is usually set as part of a defined style. More details of setting the line 
spacing as part of a style can be found in Section 14.1. Different line spacing can 
be used to present different page layouts. The most commonly used layouts are 
single line spacing, 1.5 line spacing and double line spacing. To change the line 
spacing in a paragraph, select the H< )ME tab, and look in die Paragraph section 

to find the due spacing 1= - icon. Select diis icon to open this drop-down menu. _ 

Although you can change the line spacing of a paragraph from here, select 
Line Spacing Options... to open the Paragraph window, which gives you 
more options. 


Emph n 


a - a - 

0 T.C 
1.15 

1.5 
2.0 

2.5 
3.0 

Line Spacing Options,.. 

~~ Add SpaceRefore Paragraph 
5f- Remove Sp a c e After Paragraph 


To change die line spacing, select die Line spacing: drop-down menu. 

This will allow you to define an exact number of lines, which is very useful for 
title pages, where lines may be spaced out, perhaps needing to be five or 
six lines apart. 

Ensuring diat line spacing on a page is consistent is just as 
important as setting the line spacing. It is often wise to select all text 
and adjust the line spacing togedier. If you move, copy, insert or 
delete text from your document, always check that the line spacing is 
correct after you have made any change. Each paragraph and heading 
can have the spacing before and after it set using die same 
window. This is set in die Spacing section, wdiere die space before and 
after any paragraph (a ride is counted as a paragraph) can be edited. — 


Activity 17e 

Open the file that you saved in Activity 17d, 

Make the first paragraph single line spacing, the second paragraph 1.5 line 
spacing and the third paragraph double line spacing. Do not change the line 
spacing in the rest of the document. 

Set the heading spacing to 12 spaces before and 24 spaces after the 
paragraph. 

Save the fife with a new name. 





Indentation 
Left: 

Right 
Q Minor indents 


Spacing 


Before: |_ .! "12 pt * 

Line spacing: 

At 

Arts. L*. p pi w; 

Single |v 

i m 

1 I Don't add ipa te between por.v 

1.5 lines 

Double 


Preview 

At feast 

Eradl^ 



Multiple 
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17.1.7 Set tabulation settings 

Paragraphs can be formatted with different settings for the first line of a paragraph 
and the other lines in a paragraph. These settings are all changed on the ruler, 
which looks like this. 

1 P £ 2 3 4 S 6-7-8 ^9 10 

On the left side of the ruler are two settings for the left margin. The top pentagon 
adjusts the first line of the paragraph, the bottom pentagon aligns the rest of the 
paragraph, and the rectangle below moves the whole paragraph. 


r Task 17d ^ 

Open the file tabulation.rtf and place your name on the left in the 
header. 

Set the first line of the first paragraph as indented text, indented by 
2.5cm. Indent the whole of the second paragraph by 2.5 cm. Set the 
fourth and fifth paragraphs as hanging paragraphs with a 2.5cm tab. 

In the fifth paragraph make the text 'Good Use' a subheading. 

Save the file with a new filename. 

___ / 


Open die file and place your name in the header. 

Click die left mouse button in die first paragraph. Drag die top 
triangle to the right by 2.5 cm, like diis. 



To indent the whole of die second paragraph, click in that 
paragraph and then drag the small rectangle across to the right by 
2.5cm like diis. - 1 

1 1 g -1 


Highlight both the fourth and fifth paragraphs and drag the 
bottom triangle to the right by 2.5cm like this. — 

9 1 3 a 

To make the text l Good Use’ a subheading, remove the fill! stop 
and space at the end of it and replace it with the <Tab> key. The 
finished document looks like this. 



This-paragraph. contains- 
i nde rued ■ text. Th i s ■ m e a n s-t hai th e-1 eft -marg i n - 
on the fl rst-l in e i s i n de fit ed from th e re st of 
th e ■ p a ra gra ph_ -T he - top -m arg i n -setti n g-on -th e ■ 
ruler is i nd ented -to -t he -rig ht ■ oft he-i o we r- 
margin-setting.il 

The- whole -of-th; spa ragra p h ■ 
has been indented from the 
left-margin antHs caUed an 
in de nted pa ragra p h. -Th is I s 
so m eti m e s used to s how sub* 
text -with mad ocum ent, -or -f o r 
sh owi ng -a-quotat i o n -fro m ■ 
anatherauthor.il 

Th is ■ pa ragra ph■ n □ rm a I -pa ra gra p h ■ w it h ■ no ■ 
indems-and-no-hanging-ffrsi-llne.-The-margin- 
s etti ng s■ o n th e r u I e r -a re -d i r ect ly -a hove -e a c h - 
other H 

This -pa ragra phi sea I led -a - ha ng i ng-pa ragra p h. 

This means that the first line 
of-the-paragra ph-is-aligned -to 
th e-m a r gi n -a n d -a I! -othe r-lin es- 
are left nangtng.-The-bottom■ 
margtn -sett i n g on -the-ru Ier-is - 
indentedTo ttie right of the 
top -m arg in-setti n g.n 


r Activity 17f ^ 

Open the file that you saved in Activity 17c. 

Add the text 'History item 1' as a new line to the start of the document. 
Format this text in the same style as the rest of the page. Change the title 
'Weather update' to 'February 2009 r . 

Set all of the text on the first page to be spaced five lines apart and all 
other text in the document to be single line spacing with no spacing 
before each paragraph and 24 point spacing after each paragraph, indent 
all the text on the second page by 5 mm. 

Save the file with a new name. 

___ / 


Good-use One-really-good-use-of a 

h a ngf ng -p a ragra ph - i s-fo r-sh o rt- 
tlt ies ■ It ke -th is one - to -be ■ 
fol lowed-by-ttie relevant-text. 
By settin g a tab stop-on-the- 
ftrsHtne/The-short-tittecanbe 
u s ed -a s -a - h ea d in g Thi s-layont 
can-give each head mg-a 
pc werfu I -effect- on -th e -p age, - 
with out a ny -oth e r text 
enhancement-like-errlarging-or- 
e m bo Id en in g-t he text ■ 1 




















17.2 Edit a table 


17.1.8 Format bulleted or numbered lists 

Although individ ual styles can be set for small portions of text, it is better to set 
these as defined styles and apply the styles to parts of the document, in this case 
lists. These elements have already been covered in Section 14.2.3. 

17.2 Edit a table 

It is recommended that you study Sections 13.2.5 and 13.2.6 before starting 
Section 17.2. 


Task 17e 

Open the file table2.rtf and place your name on the right in the header. 
Delete the second column and the 'Martial arts' row. 

Insert a new third column with this data. - 


Insert a new row between the 'Dance workshop' and 'Discover scuba' with this data. 
Craft workshop 0 1:3 1 5 1:3 


Merge cells 2 and 3 in the top row and cells 4 and 5 in the top row. 
Save the file. 




Second 

choice 

1 

2 

21 

IS 

2 

3 

io 

5 


J 


& 

\% 

ft 

II 

Eft 

ft 


Open die file table2.rtf and place your name on the right in the header. 

Delete a column 

To delete die second column, move the cursor to any cell in this column, and 
click the right mouse button, to get die drop-down menu like tills. 


JiS 

m 

a 


C 14 

£op> 

Ffislc Opifcm*; 

ft 

QFfinp 

%rmrtymv 

Tnnjliti 
Search with ling 
insert 

HiltteCrili... 

S^iit Ctlk, 

Icrder Styles 
TckI Direction.., 
Table Pfoperties,., 
Hyperlink... 

N ew Com m ent 


Select Delete Cells. , which will open die Delete Cells window. Select the 

radio button for Delete entire column._ 

Click on 


CK 


Delete Cells 


Shift cells left 
Shift cells up 

Delete entire row 
* [Delete entir e colu mn! 


o< 


Cancel 


Delete a row 

Repeat this method to delete the ‘Martial arts’ row. Right mouse 
click in any cell in this row and select Delete Cells,.,. This time 
select die radio button for Delete entire row before clicking on 


CK 


Insert a column 

To insert a new diird column, right click the mouse in any cell 
in the second column to obtain the drop-down menu. Select 
Insert, then Insert Columns to the Right. This will insert the 
column. Enter die text shown in the task into the cells. 

Insert a row 

Use a similar method to insert die new row. Click die right 
mouse button in any cell in the ‘Dance workshop’ row 1 . Select 
Insert, then Insert Rows Below. This will insert the new row. 
Enter the text shown in the task into the cells. 


1 


[x 

Cut 


% 

Copy 


fa 

Paste Options: 

ft 


11 

Define 



Synonyms 

► 

St 

Translate 



Search with Bing 



insert 

► 

Delete Cells... 

_ = _ 

g 

SnNl Cells... 



Border Styles 


UA 

Text Direction... 


m 

Table Properties.. 


& 

Hyperlink,.. 


□ 

New Comment 



& 


Insert Columns to the Left 
[p In sert C cl u mn s ta the Rig ht 
[§ Insert Rows Above 
Insert Rowe Gelow 
Insert Cells... 


Up 
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Merge cells 

To merge cells 2 and 3 in the top row, highlight both these cells and then click 
the right mouse button on one of the highlighted cells to get the drop-down 


menu. Select Merge Cells.- 


Repeat this for the wo cells placed to the right of tire cells that you have just 
merged. Save the file. The completed table should look like this: 



X population 

Y population 

Activity 

First choice 

Second choice 

First choice 

Second choice 

Jewellery making 

0 

1 

1 

2 

Paintballing 

39 

2 

37 

19 

Boulogne trip 

52 

21 

56 

18 

Rock workshop 

3 

18 

2 

3 

Dance workshop 

0 

2 

2 

10 

Craft workshop 

0 

3 

2 

3 

Discover scuba 

4 

3 

S 

8 

Beauty 

4 

10 


9 

Ceramic painting 

0 

5 

1 

2 


& Cut 
Eli £°py 

^ Paste Option*; 

Insert 

Delete Cdb~. 

§§ ^erge Cells 
border Style* 

[KJ Text Direction... 
Bg Table Properties... 
iJ New Comment 


Activity 17g 


\ 



Open the file that you saved in Activity 13b. 





Delete the top row and second column of the table. 



Insert a new row above the row containing the word 'Format'. Insert the text 'Columns' in cell 2 of this new row. 

Horizontal 


Insert a new fourth column with this data. ^.. 

Vertical 


In column 1 merge the cell containing 'Insert' with the blank cells below it. Repeat this for the cell containing 



'Delete' and the one containing 'Format'. In column 2 do the same for the cell containing' Cells' and the one 



containing 'Gridlines', and the same for the cell 'Alignment' in column 3. 



Save the file with a new name. 




Format a table 

All of the required knowledge and skills for this section have already been covered 
in Section 13.2.6. These include: 

• setting horizontal text alignment to left, centre, right and fully justified 

• setting vertical cell alignment to top, centre or bottom 

• formatting cells and their contents, such as: showing and hiding gridlines, 
wrapping text within a cell and shading or colouring cells. 


Activity 17h 


A 


Open the file that you saved in Activity 17g. 

Right align all the cells in the first column. Left align atl other cells in the table. 

Set the background colour of all cells in the first column to light grey. Ensure that there is no text wrapped within the cells of the 
table, Vertically align all data to the middle of each cell. Remove the gridlines from any unused cells. 

Save the file with a new name. 


V 
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17.3 Mail merge 

17.3.1 What is a mail merged document? 

A mail merged document is created to save the repeated typing of similar 
documents that are designed to be sent to different people. It uses a master 
document and a source file containing data. Data, like the names and addresses of 
people to send the letter to, is taken from the source file and placed into a copy of 
the original document. This is done automatically. 

17.3.2 Why are mail merged documents used? 

Mail merge is used to save retyping or editing lots of documents. It saves time (and 
therefore money) and helps to reduce the number of errors that may occur in editing 
or retyping die document. The most common use of mail merged documents is to 
produce personalised letters for a number of people. The contents of the letter have 
parts that are the same for all people and parts that are personal to die reader. When 
using the mail merge, die parts diat are the same for all people only need to be typed 
once, even if hundreds of letters are to be created. The personal part of diis letter is 
added using a placeholder, which will hold die individual information taken from 
die data source. The placeholders can hold information from a data source and/ 
or instructions called merge codes (sometimes called field codes). The information 
from the data source is often a person’s name and address, but may also include 
information about products diat they have bought from a company. 

You will be given a copy of a document diat will become your master 
document. This contains the parts for all people. You will also be given a source 
file, which may be a database, spreadsheet or text file. You will need to merge the 
files into a number of personalised documents. 

17.3.3 Create a mail merged document 
Create a master document 

A master document will usually be supplied to you as a source file. However, if 
a document to be used as a master document is only small you may be asked to 
create this document. The source document may be provided in a format suitable 
for use with any word processor. For example, it might be in a .rtf (rich text 
format) or a .txt (text format) file. This may need importing or opening in your 
word processor program and you will need to save it as a word-processor (.doex) 
file. You will need to import or create die document, carefully spell check and 
proofread the document and check that it has a consistent layout. You must then 
save two copies of this document as word-processed (.doex) files, making sure 
that you have a backup copy before you start to add the placeholders. You may 
need to go back to this backup copy if you experience any problems. 


& 


Task 17f 

Use the file mailmerge.rtf as the master letter for a mail merge and the file mmstudents.csv as the data source file. In the 
master letter: 

insert relevant merge fields from the data source file to replace the text shown in chevrons, e.g. <field> 

* replace the text <Date> with today's date in DD MM MM YYYY format 

# replace the Headteacher's name with your name. 

Save the file. 
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Open die file mailnierge.rtf. Save diis as a Microsoft Word document because 
rich text format will not keep mail merge fields. Spell check and proofread the 
document. Correct any errors found (there are two). 

You will notice that diis document contains some text in chevrons dike this>. 
The text within the chevrons (and die chevrons) will each need to be replaced by 
a merge code. 


Insert a special field into a mail merged document 

Special fields diat are automatically updated can be added to any word-processed 
document. In Section 13.3 we added date fields into the header and footer areas 
of documents. Move the cursor over the first of diese and highlight 
the text <Date> which you will replace with die automated date. 

To do this select die IN SERT tab, then in the Text section select 
the Quick Parts icon. 


Page 
Number - 


7e± 
Bck t 


This will open a drop-down menu. Select the option for 

Field...,--- 


This will open die Field window which looks similar to diis. - 

Using the drop-down menu from the Categories: section, select 

Date and Time.- 


Select the date from the Field names: drop¬ 
down list. This can be the date diat the mail 
merge was created, die date it was saved, the 
current date or the date die document was 
printed. For this example, you can select the 
Date field name. - 


As you select it, the Date formats: list 
appears. The question asked for die format 
DD MMMM YYYY, scroll down through each 
of the formats until the date is displayed as 
required. 


Click on ck | to insert the placeholder 
for the date. This pint of the letter should look 
similar to this.' - 


Fleast rheesfi a Held 
Categories. 

Date and Tim e 

Field name : 


A Qf Signature Line - 

Date & Time 

Quick Wend Art Drcp M 
P Arts - ■ Cap - * 0 hject 

kjj Auto Text ► 

]i [ft Document Property In 

-P' [—] Field... 

3 Building Siocfo Drgantier.. 

[j] Save Selection to Quick Part Gallery... 






imreDate 

Time 


Field properties 
Dntciarmats: 
dd MMM M yjyy 


11/02/201S 

k'l'ednrsdor VI Feb r ua n .1 2 Dl5 

11.<Uin5 
2J015.O2.il 
ll-Fth-15 
11.02.2015 
11 Feb 15 
11 Febiuai>2015 
fi binary 15 

Feb-i5 

11^(2/2015 ati o 

11 /TU/ 2 D 15 2 C 1 EH 

fcIO PM 

110:32 PM 

2010 

20:10.32 


Field options 

□ Use the tUjri.T-unar ce lender 

□ Insert the dale In fast used foim al Trom 
insert tat 

□ Use the Sa^ Era ealendsi 

□ Use thellm-ar-Quia calendar 


Lid FTeseiiie ruimdlllng during upJdi.es 


□eirrlptinn: 
Tnday s date 


FlcIP Cades 


Save the document again. 

There are many different types of automated fields diat can be placed into 
a document, for example the filename, number of words, number of chapters, 
name of author, file size, etc. 




11 Ftin uni y 2015 


Attach the source file to the master document 

For all mail merge functions use die JAILING tab. As the letter 
has already been created, move the cursor into the Start Mail 

Merge section and select the icon to Select Recipients.- 

You can see diat many of die other icons are ‘greyed out’ as die 
document has no source file attached to it, but diese will become 
active icons later on. As you select the icon a drop-down list 
appears. Select Use an Existing List.... -. 


<Title> <F orename> <SumanLe> 

^ \ J J;_1 


MOr.t IMSWT L'EiJ'jN PAOFWYCUT REFEIUNCE5 UALM5 

s i B s ^ 6 i" i s 

Envelopes Lsbds Sien Mai 54 kx iflii 1 * lI - rtM-ui 

F.1*.-qi - Racpanti- . 1 - :-i 7 ■ ■ r . IJ 

Zriali £1 mH Mail Mi'ui tlnla Ec Inirrl li»4di 


3 P 

Select Ed* Hiflhligh * 

R«iptrli - ' - iii M', . ; i- I 

Typea JJewLiit.. 
r] Use m Eurting List 

IO Chouse QutlaoK obtains... 
















































17.3 Mail merge 


Use the left part of the Select 
Data Source window to move from 
the default ‘My Data Sources’ folder 
into the folder diat holds the file 
mmstudents.csv. - 


Select this file and dien click 

J. At this point you will see many 


OI 1 Op*" 


of the previously greyed out icons appear 
ready for you to use. Save die document so 
diat die path to die attached data source is 
also saved with die document. 


SI 


Sci-ecl Data Source 


© 


r i H17 Nks teiboDk ■ Chapter 17 ► Chapin-17 Source file 


v & Search Charier '7 Source Hies fi 
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ZL. 
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Daternadrtied 
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4] KB 
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RichTid Format 

3£kB 
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1 KB 
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lHEADTStfifiB 

RchteKt FnnrflL 

41KB 


Filtoimei rnmstuderts.csv 


v All Data Sources I '.ode;' .mdb!' 
-r |2pen Caned 


Advice 

Once you have attached the data source do not save the document or data sources 
into different folders, or move them into different folders, or the links to the source 
document will not work. 

Check that the data source is attached 

From die MAILIN' tab, in die Start Mail Men; section click the left mouse 
button on the Edit Recipient List icon. 


INSERT 


DESIGN 


PAGEL 


E3 H lEb 

Envelope* Luheh 


a & 

Slart M,ul St led Edll 

Merge * Ret i[M*rtl* + H:>>■: ip> tut List 
Start'Mall Merge 


Tliis will open die Mail Merge Recipients window. Check that the data in here 
matches that source file. - 


If you need to select only certain people to 
send diis mail merged letter to, you would 
untick the check box for those people who did 
not need a letter. This task does not tell us who 
to prepare the letters for, so make no changes 
at this point. Click on cx I to return to die 
document. 

Insert merge fields into a mail 
merged document 

Move the cursor over the first place where the 
merge field is to be placed and highlight the text 
<Tide>. Do not highlight die spaces around 
diis text. You are going to replace this text with 
die merge field for die person’s title (e.g. Mr, 
Mrs, Miss, etc). Click die left mouse button on 
the Insert Merge Field icon to get a list of die 
available merge fields from the source data. 


Mail Merge Recipients 


This is the list af recipient) I hat will be used in your merge. Use the options be law to add to or change your list 

Use ihc cheekbones to add a; itmove recipients rrom Hi e merge. When youi list Is ready, diet OK. 


| Data Scufcb 

|k 

Sumama 

w | Tde 

w J Addrafla.i 

^.|Ad(*BSE_2 

Di’i.MI'’ Ne# LehE.. 

F 

Aeidi 

! Ms 

1 1ft i_huL.| Lihe 

I BeatfaklE Baulwab H 

D:\M17 New tort... 

F 

Rennie 

Mrr 

17Z3 East Street 

Dockside 

D:\D417 Ne^rlEXt... 

R 

Rcyle 

Mrs 

1 Moon Clc te 

C tom ffieyt 

D: “.W17 N ew tExt„. 

F 

Kacaratchi 

Mrs 

541 East 5treet 

Dockside 

D:UW17IWtod... 

F 

Strauss; 

Mr* 

1 1 Ryeland Street 

Tanley 

D:\M 17 N e# ted... 

F 

Cooper 

Mrs 

14 Sea View Tettece 

BeachsidE Close 

DAD417 New to*,.. 

F 

Davies 

Mr 

Malt Cottage 

Mattings Lane 

D;V&417 N ew tE*t,.. 

R 

Malo i 

Mm 

Barley Mew 

Distillery Lane 



Refine recipient list 

§ i SMk, 
tl EilifiCm 

Find Pup Meat«. . 
[p Find rECItnuTL.. 
0: 




1 


II 7 Rules’ 
£4 t 


„ , „ Match Fields 

H -gh 1 g ht Ad d ress G reeti n g I nrert M erg e 

M^rnpF elrk Block Line Reid’ U a UfidoEe i-cbes 


Write Si is c rt “ie Ids 


These are shown in the Insert Merge Field 
window. Click in the Fields section on Title.— 


Insert Merge FiEid 


Insert 

■ ' ^ddnss rields 

• Qatibase nelds 

Fields 



Foranane 

Surname 

iddr«-s_l 

Addres _2 

iddrtss_3 

Addrrjj_4 

■Op.ood-: 

snndaugtter_ 
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Click the left mouse button on - n5H t _!. This part of the document will change 

from this to this _. 

1 I ll 

<Title><F orename> ■< Surname? 5 !! «Titlc»<Foretiam.c> ■ <Surnamc>!f 

<AddressT>![ <Address-l>![ 

<Address-2>![ <Address-2>![ 


You can see that Microsoft Word has placed double 
chevrons around the fieldname, to show that it is a field 
rather than text. Repeat this process for all of die other 
text with chevrons round in the document. To show 
which fields you have set as merge fields you can click 
on the Highlight Merge Fields icon so that they stand 
out. Replace the Headteacher’s name with your name. 

The document should now look like this. - 

Save the file as taskl7f. 

17.3.4 Run the mail merge 


Taw am ■High-SchooL*] 

I T'School-LaneT 
B eiidui Je-JB ouLe card*! 

Tawara^ 

4309 < f 

1 

E1 'February‘2015^" 

1j 

Iitic» -'liFon: oam c» ^Suraamo;- f i 
<':Addrcs.s_l» 4 1 

«Addresi_3» i l 
■Address _4w*| 
ttZipcode^ 


Task 17g 

Run the mail merge saved in Task 17f so that individual letters 
are produced for all students. 

Save the fetters. 


Run the mail merge with all records 

Open die file saved in Task 17f. From the 
MAILINGS tab, select from the Finish 
section the Finish & Merge icon. - 


Select from the drop-down menu the 
option to Edit Individual Documents... 

so that you can check the contents of the 
individual letters before sending them to 
the printer. For this question where all records are 
required, make sure diat the radio button for all the 
records is selected before clicking on j . - 


A new Word document is created with all of the 
mail merged letters. This document has 25 pages, 
with one letter on each page. This matches the 
25 records in the source data file. Save the 
merged letters as task!7g. 


DearS unidme^' 

H 

As you 'may be -.are-a ware-the &eho oKvill ’be ’dosed for the tesi-ofihe -week -due ■ 
to ’a-prablein ’with ’our electricity-supply. - We-hav e ’set -nl l ’Students ttudybg ’fen- 
examinations this y carl ots ■ of'extra ’work and hope 'that your tk son daughter j ■ ■ 
willbeab le-to -continue IpesT ’examination prepare ioti -al-home .1 

n 

Yours’sincerely,^ 

If 


MrG. Brown^ 
1 Icadtcachci 4 


Finish &L 

1-b Edit intiHtlhflI Documenu.. 

Print Docymenu. 

FV Send Email Message*.,. 


Merge to Hw* Docurrenr - 


Qjrtjnl retard 


') from |_| In; 


r Task17h 


Run the mail merge saved in Task 17f so that individual letters are produced for only the 
students from Port Peppand. 

Save the letters. 




























17.3 Mail merge 


Run the mail merge with selected records 

Open the file saved in Task 17f. To select the data for the letters, select from the 
MAILINGS tab, in the Start Mail Merge section, the Edit Recipient List icon. 
This will open the Mail Merge Recipients 

window which will look like this. - 




id it 

Recipient List 


Use the horizontal scroll bar to examine 
the data. - 


Find die field containing Port Peppard. In this 
data source this is the Address 3 field. - 


Remember or write down the name of 
this field. 

You could go through each record and 
remove the tick against every record that 
does not have Address_3 as Port Peppard. 

This would not be a very efficient way of 
doing diis and may take a lot of time. You may 
also make mistakes, for example, removing one 
accidentally. To select the correct records click 
the left mouse button on the text to Filter..., - 
This opens the Query Options window. 

Make sure that the Filter Records tab has been 
selected. In the top row of the table, under the 
heading Field:, use the drop-down menu to 
select tiie Add res so field. As you select this a 
drop-down menu appears in the next box below 
the text Comparison:. Select the option for 
Equal to if it is not already visible. In the box 
below’ the text Compare to: type the data to be 

compared with, in this case Port Peppard. - 

Take care that you do not make any typing 
errors. When you have completed this, click 
on « 2 - 


From the MAILINGS tab, select from the 
Finish section the Finish & Merge icon. Select 
from the drop-down menu the option to Edit 
Individual Documents.... Even though we 
have filtered the number of letters so that they 
are only sent to people living in Port Peppard, 
make sure that the radio button for all the records 
is selected before clicking; on <x j . The new 
merged document has six pages with the six letters 
addressed to only those living in Port Peppard. 
Save tiie merged letters as tasklZh. 


Mail Merge Recipients 


Thiii \i Ini list or recipients that will ha used In youi mercja. Use the Dptlonii belowtn add to or change raur nit, 
Uj r the checIchaKei to add □ r remaue recipients from 1 he m erge. iAIien yn u r liii is reedy, d ids OK 


Data Scores | p" 

; Sum are 

T | TUb 

„ | AddesJ 

T AddresfiJZ j~ 

D 1 , AMMStudent... P 

Kacaratchi 

Mrs 

&41 East Street 

Dockside 

D'.A MMStudent... P 

StTau's 

Mrs 

1 ? Ryeland Street 

Tanle/ 

D:\AMMStudent... P 

CcEpei 

Mrs 

24 iea Vie» Teirace 

Beachside Close 

D:\AMMStuderrt... P 

Davies 

Mr 

Ma It Cotta g e 

Makings Lane 

D AMMSfudent... P 

Maid 

Mrs 

Ba rley Mow 

DistilleiyLnne 

D '. AMMStudent,,, P 

Turner 

Mrs 

Cluverleaf 

East View 

D ', .a MM Sin dent... P 

Maier 

Mrs 

Flat 16 The Grove 

East Hill 


Mchuk 

jMirs 

j GiPtops 

j Efit-hv d e Hautevaird 



define recipient list 
£[ SarL. 

£] Fitter... 

K3 Find dupIknEes... 
i^i F-nn rpciiwnt- 
□ Validate-addresses.. 


Mai Merge Recipients 


This la 'he IIl-I ur reilplmb Llial will be ustU in yum meiuc- Use Llie upUurn Uiiuw lu add tu u> Ll-wnge juui Iht. 
Us t thr ducKbotesla add or remon* recipients horn th e merge. When >oui list Is raenly, dick OK- 


2fci_cixie T Fnreriame 




Sunnier 




Ail's 






43K 

AW, 

Am 

Am 

4306 

4306 


Kanafine 

Sandra 

Stuart 

Jens 

Claire 

Karla 


Pent Peppard 
Tawara 
Appleton 
Ecdeshill 

Duutiaclt 

Stannerlrv 

Dunescrnft 


Tnwnra 

Tewara 

Tamara 

Tav.are 

Tamara 


daughter 

daughter 

daughter 

5Dfl 

daughter 

daughtei 

daughter 


Data Eiiurve 


JVlMShjdEnte.esT 


Refine reapient list 

| 51 igiLi 

^ ’£] Fitter... 

^3 Find duplrcntei. . 
1^3 Fin d leunient... 

Q - 


Query Gpnc ns 


FIeh f:jLui 

Sc.it RectMs 

Field- CDnpniupn - Compirr fo 

-► 



Equal in v FarrFeppaiti 

Sind v 



















“II 1 


CI.-W. 


'Task 17i 

Run the mail merge saved in Task 17f so that individual letters are produced for only the girfs 
from Port Peppard, 

Save the letters. 
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[Fjra ftituix ■ SjirtRensMd 


Other filters can be used in die Query Options window. Look at 
the data again and find out which field you would use to find the 
girls. You cannot use die tide field as diis is die tide of the parent, 
not the gender of the student. Open the file saved in Task 17f and 
in die Query Options window set up die Filter to find only diose 
students widi die Address field Equal to (as die Comparison;) 

Port Peppard (as you did for Task 17h). Move die cursor down 
into the second row of die query. As the students live in Tort 
Peppard and are girls, select And from die drop-down list on row 2. 

In die Field box for this row, select the soil/d a lighter field (note how this 
has changed to sondaughter_ because Word could not handle the use of the / in 
the original source data, this will not change the outcome of the merge). In the 
Comparison: box select Eq ual to, and type in the Compare to: box the w r ord 
daughter. When you have completed this, click on ck ] . 

Finish £k Merge to get only three letters. Save the merged letters as taskl7i. 

17.3.5 Print mail merge documents 

Save your work regularly using die methods shown in Section 11.2. Mail merge 
documents will need to be printed so that they show the master document and 
the finished documents (often letters) after the merge has been run. 

Task 17j > 

Print the master document created in Task 17f showing the merge and field codes. 


Query Ciphers 



Faoiiii.5 v 


E.:—11 u v tort PeppAid 

and v 


sandaunlTfeL w 


Equilln w dDUDlTl*' 

Ana v 




1 ! 


















Yes 


Print the master document 

You will always do this to show the 
merge codes within the document. 

Open the master document you saved 
in Task 17f. As you attempt to open 
the file a window similar to diis will 
appear. 

To allow the work that you did in Task 17f, (that is 
choosing the records from Port Peppard for the girls), to be 
included you must click die left mouse button on 
The document opens and looks like this.- 

The merge codes are visible 
inside the chevrons. This will show 
the name of the field and die fact 
that it is a merge field. Yon may 
notice that die field used for the 
Date is not shown. 

You can see more detail for 
each field by clicking the right 
mouse button on a field and from 
the drop-down menu, selecting 
Toggle Field Codes. 


Microsoft Word 


Opening this daociment vrfll run me following Ki tomnand: 

| SELECT 1 FROM D ■'■£41 T Ntw testbonk.’ OiaptEr 1 T'.WnrkeJ.MMStudents.m WHERE ||Addre5i_3 - Pari PeppmU} AOD[innilaugnrter_ - daughter^ 
□ dLd hum pum UdLdUd-iC vdIII Ue plj.rU In Lie cJueuiiieiiL. Du ,’uli ndiil Lu tmilhmcl 


If: 


■JHP.. 



Paste Options; 

,£k 

to 

LpdatEFiSfl 
fjdit Field... 

-Toggle Field Cedes 


Paragraph.. 


r 


[rowan* High School, 

17 School Lane. 

Beachside Boulevard 
Tawma 

4m 

E6 February 2015 

*4.1 itl e * ft F oi cname» « S umanie v 
■vAddresi_l. 

■<AddrcEs._2> 

^Address! + 

■■=Addrc5s_4& 

Dear «Titles * Surname* 

As you maybe arc aware the school will be closed for die rest of the week due 
to a problem with our electricity supply. We Luce set all students studying for 
examinaiioite (Jus year lots of estra work and hop* tbal your ^ondaughttfLifr 
will be able Lo continue their examination prepaiatioo at home. 

Yours sincerely. 


Mr C3. Brown 
Headteacher 































































17.3 Mail merge 


This will display the hill details of the field and change from this to this 


i 




«Title» «Forename» - { MERGEFIELD 'Title ' } «Forename» 

«Address 1» «Addrcss 1» 


If yon wish to display the field codes in tills format, take screen shot evidence and 
use that because the field codes in this format cannot be sent to the printer. 

To show evidence of the date field and its formatting, right click the field {this 
one is not a merge field) and select Toggle Field Codes. This will display the full 
details of the field and change from this to this. 


16 February 2015 { DATE V@ "dd MMMM yyyy" \* MERGEFORMAT } 

|t<Title» «Forename>> «Sumame» «Tttle>> «Forename» «$umame» 


You can see that the format of die field is also displayed (die question asked for 
‘with today’s date in DD MMMM YYYY format’) showing die correct formatting. 
Again, this will not print, so screen shot evidence will need to be provided. 

/Task 17k ^ 

Print the merged letters saved in Task 17i for the girls from Port Peppard. 

Print the merged documents 

Open the merged letters saved in Task 17i. Check that each letter is addressed 
to the girls and that die address contains Port Peppard. Print these letters as a 
normal Word document using the FILE tab then Print. 


Activity 17i 


Use the file tcs.rtf as the master document for a mail merge and the file mmresidents.csv as 
the data source file. 

In the master document: 

insert relevant merge fields from the data source file to replace the text shown in chevrons, 
e.g. <field> 

~ replace the text <Date> with today's date in DDDD, DD MMMM YYYY format 
replace the text <Your Name> with your name 
• run the mail merge so that individual letters are produced for all residents. 

Save the file. 

Print only the first and last letter. Print the master document showing the merge and field codes. 


^Activity 17j 

Print the merged letters saved in Activity 17i for the residents who live in EccleshilL 


] 


Activity 17k 

Print the merged letters saved in Activity 17i for the residents who live in Dunescroft or 
Stannefley. 















Data manipulation 


In this chapter you will learn how to: 

• describe flat-file and relational database structures 

• create a flat-file database from an existing data file 

• create a relational databasefrom existing data files 

• define database structures 

• describe the key features of data entry form design 

• create and edit a data entry form 

• enter different forms of data into a database 

• add a field to an existing table 

• search for subsets of data 

• extract summary data 

• produce a report 

• export data and reports for use within another package 

• use formulae within a database 

• sort data within a database. 

For this chapter you will need these source files from the CD: 

• cars .csv 

• customers.csv 

• orders .csv 

• stationery.csv 

• students, csv 

• teachers .csv. 


18.1 Create a database structure 

18.1.1 What is a database? 

A database is an organised collection of data. A database program is software 
which stores and retrieves data in a structured way. This includes the data that 
is stored and die links between the data items. All databases store data using a 
system of files, records and fields: 

• A field is a single item of data, such as a forename or date of birth. Each 
field has a field name that is used to identify it within die database. Each field 
contains one ty 7 pe of data, for example numbers, text or a date. 

• A record is a collection of fields, for example all die information about one 
person or one item. These may contain different data types. 

• A file (in database terms) is an organised collection of records, usually where 
all the records are organised so that they can be stored togedier. A file can 
have one or more tables within it. 

Although all databases have these three elements in common, there are two types: 
flat-file databases and relational databases. 

18.1.2 Flat-file databases 

A flat-file database stores its data in one table, which is organised by rows and 
columns. For example, in the following database about teachers, each record 
(row) in the table contains data about one person. Each column in the table 
contains a field, which has been given a field name, and each cell in that column 
has the same, predefined data type. 







18.1 Create a database structure 


Field name 


Records 



Teacher JD 

Forename 

Surname 

Subject 

Room 

AVA 

Anthony 

Varela 

Maths 

51 

GBA 

Graham 

Barney 

Science 

14 

iJKW 

Jennie 

Kwong 

English 

42 

PTY 

Paul 

Tyre II 

Science 

8 

SJR 

Sarah 

Jordan 

English 

39 



18.1.3 Relational databases 

A relational database stores data in more than one linked table, stored in a file. 
Relational databases are designed so that the same data is not stored many times. 
Each table within a relational database will have a key field. Most tables will have 
a primary key field that holds unique data (no two records are the same in this 
field) and is the field used to identify that record. Some tables will have one or 
more foreign key fields. A foreign key in one table will point to a primary key in 
another table. 

Using the earlier example, if we wanted to add to the table the names of each 
student taught by each teacher using a flat-file database, the table would look 
like this: 


Teacher JD 

Forename 

Surname 

Subject 

Room 

StudentJD 

Student_FName 

Student_SName 

AVA 

Anthony 

Varela 

Maths 

51 

G12345 

Jasmine 

Hall 

AVA 

Anthony 

Varela 

Maths 

51 

G12346 

James 

Ling 

AVA 

Anthony 

Varela 

Maths 

51 

G12348 

Addy 

Paredes 

AVA 

Anthony 

Varela 

Maths 

51 

G12349 

Hay ley 

Lemon 

AVA 

Anthony 

Varela 

Maths 

51 

G12351 

Jennie 

Campbell 

GBA 

Graham 

Barney 

Science 

14 

G12345 

Jasmine 

Hall 

GBA 

Graham 

Barney 

Science 

14 

G12348 

Addy 

Paredes 

GBA 

Graham 

Barney 

Science 

14 

G12349 

Hayley 

Lemon 

JKW 

Jennie 

Kwong 

English 

42 

G12345 

Jasmine 

Hall 

JKW 

Jennie 

Kwong 

English 

42 

G12349 

Hayley 

Lemon 

JKW 

Jennie 

Kwong 

English 

42 

G123 51 

Jennie 

Campbell 

PTY 

Paul 

Tyrell 

Science 

8 

G12346 

James 

Ling 

PTY 

Paul 

Tyrell 

Science 

8 

G12351 

Jennie 

Campbell 

SJR 

Sarah 

Jordan 

English 

39 

G12346 

James 

Ling 

SJR 

Sarah 

Jordan 

English 

39 

G12348 

Addy 

Paredes 


If the data is split into two tables - one lor the teachers and one for the students - 
that are linked together, it can be stored and retrieved more efficiently, like this: 


Teachers' table 


TeacherJD 

Forename 

Surname 

Subject 

Room 

AVA 

Anthony 

Varela 

Maths 

51 

GBA 

Graham 

Barney 

Science 

14 

JKW 

Jennie 

Kwong 

English 

42 

PTY 

Paul 

Tyrell 

Science 

8 

SJR 

Sa rah 

Jordan 

English 

39 
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Students' table 


StudentJD 

Stud ent F Name 

5tudent SName 

English 

Maths 

Science 

G12345 

Jasmine 

Hali 

JKW 

AVA 

GBA 

G12346 

James 

Ling 

S J R 

AVA 

PTY 

G12348 

Addy 

Paredes 

SJR 

AVA 

GBA 

G12349 

Hayley 

Lemon 

JKW 

AVA 

GBA 

G12351 

Jennie 

Campbell 

JKW 

AVA 

PTY 


These two tables are linked with a ‘one-to-many’ relationship, because one 
teacher’s record is linked to many students’ records. The primary key fields 
(which must contain unique data) are the Student_ID and Teacher_ID. 

18.1.4 Why use a relational database? 

From the example above von can see how much internal memory and external 
storage space is saved by not storing data more than once. Imagine the space saved 
tor a school with over a hundred teachers and over a thousand students, or in a 
national database with data on even' driver and every vehicle registered in a country. 

There are three common types of changes which can be made to the data 
contained in a database. Records/data can be added, edited or deleted. Because 
data is not repeated in a relational database, each change to an item of data or 
to a record has to be made only once. It is also much easier for users to produce 
reports from a relational database, where data is held in two or more tables, than 
from two or more flat-file databases. 

Although people often think that it is quicker to search using relational rather 
than flat-file databases (in some cases, where indexed values are used, it can be 
true), it is not always die case. It depends on die structure of bodi databases and 
the quantity' of the data being searched. 

You will need to create both flat-file and relational databases, but the data for 
these will be provided. You will be using Microsoft Access, which is part of the 
Microsoft Office suite. When used with a single table Access is a flat-file database, but 
it can also be a relational database when used widi more dian one linked tables. 

18.1.5 Data types 

When you create a new database you will set a data type for each field. The data 
type tells Access how to store and manipulate die data for each field. You will 
usually decide what data type should be used for each field. There are a number 
of data types that you can use and different packages may have different names 
for them. The list below shows the generic names for these data types but, 
depending on die package used, y r ou may have different names. For example, in 
Access an alphanumeric field is called a text field. The three main types of field are 
alphanumeric, numeric and Boolean. 

• Alphanumeric data can store alpha characters (text) or numeric data (numbers) 
that will not be used for calculations. In Access this is called a text field. 

• A numeric data type (as die name suggests) is used to store numeric values 
that may be used for calculations. This does not include numeric data such as 
telephone numbers, which should be stored in an alphanumeric data type. 

In Afeesrthis is called a number field. There are different types of numeric field 
including: 

* integer sub-type, which store whole numbers. In Access you can select an 
integer field or a long integer field. It is wise to use a long integer field if it 
is going to contain diree or more digits 
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* decimal sub-type, which will allow a large number of decimal places, or 

a specified restricted number, if this is set in the field properties when the 
database is created 

* currency sub-type, which allow currency formatting to be added to the 
display. This includes currency symbols and regional symbols. The database 
does not store these symbols as this would use up valuable storage space 

* date and time sub-type, which store a date and/or time as a number. 

• A Boolean (or logical) data type stores data in a Yes/No (or True/False, 

0/-1) format. 

There are other data types, such as autonumber (which generates unique 
numbers) but as they are not available in all packages you do not need to worry 
about diem. Some packages, such as Access , have long and short versions of their 
data types (for example, long text and short text) but diese are still versions of 
alphanumeric data types. 

Other data types that are not studied in depth here can often be found in 
commercial databases, for example placeholders for media such as images, sound 
bites and video clips. These are often used in web applications where a back-end 
database holds the media to be displayed in anodier application, such as a webpge. 

As stated above, you will be using Access. Microsoft Excel is not suitable for 
database tasks as you cannot define data types. 


r Task 18a ' 

You work for a small garage called 'Dodgy Dave's Motors'. This garage sells used cars. Using a 
suitable database package, Import the file cars.csv Assign the following data types to the fields. 


Field name 

Data type 

I Who manufactured the car? 

Text 

Model 

Text 

Colour 

Text 

Price that we bought the car for 

NumericYCurrency/2 decimal places 

Price that we will sell the car for 

Numeric/Currency/2 decimal places 

| Year 

Numeric/lnteger 

Extras 

Text 

Does the car need cleaning? 

Boolean/Logical 


Some field names are inappropriate. Create appropriate and meaningful field names for those 
fields. You may add another field as a primary key field if your software requires this. 

Save the database. 



It is important to make sure that you use the field names exactly as given in the 
question paper, unless you are asked to provide appropriate and meaningful field 
names. In this task you are asked for appropriate and meaningful field names, so 
start by looking at the detailed descriptions given instead of the field names, or 
even examine the data to work out what information the fields contains. 

For this task, the descriptions help you to work out meaningful field names. 
These should always be short enough to allow printouts to fit easily on to as few 
pages as possible. The first example is Who manufactured the car. 5 ; this could 
be shortened to Manufacturer or even Make. Make is short, meaningful and 
appropriate, so use that. Price that we bought the car for could be changed 
to Purchase Price, Purchase, P Price, P_Price or just PPrice. Although Access 
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will allow any of these, do not use field names with spaces in as they may cause 
problems if you try to do more complex operations with the database. You could 
use any of the other three options, as all would be acceptable. For this task, use 
PPrice. Similarly, the next field can be called SPrice. Consider the final field, 

Does the car need cleaning:. Simply using the fieldname Clean could give the 
wrong idea, as it could mean ‘Does the car need cleaning?’ or ‘Is die car clean?’. 

It is sensible to plan this and make the changes in the .csv file before importing 
the data into Access. 

Open the cats.csv tile in Excel. Move into the relevant cells and type in the new 
field names. Check the spelling carefully before resaving die data file. Save it with 
the filename cats 1.csv so that you do not lose the original data file. Task 18a is 
continued in the next section. 

18.1.6 Create a flat-file database from an existing file 


Advice 


Check that the data files are in the correct format for your regional settings before 
attempting this section (see Introduction, page viii). 


Open Access and select the Blank desktop database —1 
icon. 

Set die filename to tasklSa and select 'reate. -► 

This should open a new database similar to this. 


Qr rj : IfaiUntibik* r-ILETC . ■ 

I IOI.IE Cn£ATT bATJQUE TOOLS THii TABL£ 


t^ 1 A& 1 3 1 El!, > r - 1 L«Ji ( , LCtMUpk 

y CT ftHuik Vi*m ,r MuJir, lijin-iiar 

Tirrc MhI ruTte L.j imcy . 

i Trtl LJ + V . tJj.i “I Mmiu Sarhmx, 


All Access Objc... '* *P 


fiwwl 


To import the file carsl.csv (remember, we saved it 
with a new filename in an earlier section) for the task, 
select the EXTERNAL DATA tab. 

In the Import & Link section, double click on the 

Text File icon, as files saved in .csv format are text - 

files widi each data item separated from the next by 
a comma. This icon opens the r External Data - 

Text File window, like this. -► 

Use the button to find the file carsl.csv 

and ensure that the top radio button is selected. 

This will make sure diat the data is saved in a new 
data table. Click on OPEN, dien click on | OK ] . 

Advice 

A large number of students perform poorly on these 
questions in examinations because they select the bottom 
option to link the database to data held in a spreadsheet. 



Blank desktop database 


Frit Name 
Tasi.' i-j ac*:ch 


[VV0417Npw HUbnnk'.rh.pH.r 131 
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18.1 Create a database structure 


The Import Text Wizard window will open. As comma 
separated value (.csv) files are delimited files (the comma 
is the delimiter), select the Jelimited radio button and 
click on Next> I. 


Import Teal Wizard 


L 


For the next part of the wizard, make sure that 
Comma is selected using the radio buttons (unless you 
have changed the .csv file so that it uses semicolons as 
delimiters). Examine die first row of the data and decide 
whether this row contains the field names that you 
need or if it contains the first row of data. If the first 
row contains the field names click on the First Row - 
Contains Field Names tick box. As you tick diis box 
the first row changes from this to this. _ 
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Click on I *»-***- I to open the Import Specification window. — 
Check that all the field names and data types match those 
specified in die task. In this case the PPrice, SPrice and Valet 
fields do not have correct data types. The [Trice and SPrice 
fields need changing to numeric (currency) fields and the Valet 
field needs changing to a Boolean (Yes/No) field. 


Advice 

.txt and .rtf files may have different characters to separate 
each data item. If either of these file types is to be used, 
open the file in Notepad and examine the data. Work out 
which character is the separator and select this instead of a 
comma or semicolon. 
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To change the PPrice field into a numeric field with a currency 
subtype, click on die Data T\| cell for this field and use the drop¬ 
down list to select die urren data type. Repeat this process for 
the SPria field. 


For the Valet field, use the drop-down list to change the Text 
data type into a Tes /No data type. Wien all of these changes have 

been made, click on __. Select !*» ta ! twice. In the next screen, 

ensure diat the radio button for Let Access add primary key is 
selected - this adds a new field called ID to the table; Access will 
use this as die primary kei field. Click on 


K't ■> and in the 


Import to Table: box, enter tblCars. This is a meaningful table 
name as ‘tbP shows you that it is a table and ‘Cars’ gives r elevance 
to the data. Click on I to import the data and on a ° se 


3 


Carsl Impart Specification 


Fie Format 


Lanffijsoe: 
£pde P^c; 
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to close the wizard. Double click on tblCars to display the table 
like this. 
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Changes to the data types or odier properties can be made 
from the HOME tab. In the Views section click on the 

Design View icon. 

The task instructed you to set the PPrice field to two 
decimal places. You can check diis by clicking the left 
mouse button in the PPrice field and viewing the number 
of Decimal Places in the General tab at the bottom of the 
window. 

This is set to automatic. Click on the cell containing Auto 
and use the drop-down list to set this to two decimal places. 
Repeat this process for the SPrice field. 

To change die Boolean field so that it displays Yes or No 
(it does not store the data like diis), click in the Valet field — 
and, in the Genera tab, select the Format cell. Use die 
drop-down list to select the Yes/No option. - 

Save the database as taskl 8a. 

Advice 

If you need percentage values, set an integer or long 
integer data type and select Percentage from the format 
drop-down menu for this field. 


Advice 

The icon in the Views 
section of the HOME 
tab will let you change 
between iatashe and 
Design View. 
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18.1 Create a database structure 


Activity 18a 

You work for a shop selling office supplies called 'Easy as ABC'. Using a suitable database 
package, import the file stationery.csv. Use these data types for each field, 


Field name 

Data type 

Code 

Numeric/Integer 

Type of product to be sold 

Text 

Description of the product to be sold 

Text 

Quantity of items in each pack 

Numeric/Integer 

Colour 

Text 

Sales price 

Numeric/Currency/2 decimal places 

Purchase price 

Numeric/Currency/2 decimal places 

Discount 

Boolean/Logical 


Some field names are inappropriate. Create appropriate and meaningful field names for those 
fields. Use the Code field as your primary key. Save the database, 

v_._ J 


18.1.7 Enter data using a table 


r Task 18b 

Open the database that you saved in Task 18a. Add this new ca r to the database. 


Make 

Model 

Colour 

PPrice 

SPrice 

Year 

Extras 

Valet 

Ford 

Focus 

Silver 

1250 

2285 

20 OS 

Alarm Central Locking Alloy Wheels 

Yes 




Data is normally entered into a database using a form but, if a form 
is not asked for, it may be quicker to use die table to enter new data. 
Open the database saved in Task 18a. First click on the stable 

Content button. - 

Double click the left mouse button on the table name to open 

the table in Datasheet View. - 

To make sure that all the columns are fully visible, click the left 
mouse button on the grey square to the left of die ID field name 
to highlight the entire datasheet. Move the cursor between two 
field names until it looks like this and then double click. 

This will adjust die display widdis of the columns. Scroll down 
the list of cars until you reach the entry with a star next to it, 
which will allow you to add a New car at the bottom. 
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Click the cursor in the M ikt cell for the new car and add ‘Ford’. The new 
ID number will automatically appear in the field, as you set this field as an 
AutoNumber type. Move the cursor and enter the Model, Colour, Year and 
Extra data from the task in die same way. You can always use copy and paste for 
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some data. For example, if you need to make sure the spelling of'■Focus’ is correct, 
copy and paste it from record 67 above. For the PPrice and SPrkt fields, enter 
only the numbers (and decimal point if this is required). Do not attempt to enter 
any other characters, such as the currency symbol. As you press the <Enter> key 
alter adding the prices Access will set the data into currency format. Each time you 
press the <Enter> key, Access automatically saves die changes you made to die data. 
The Valet field will automatically default to L No\ Move into this field and enter 
‘Yes’ in this cell. Access will automatically save each item of data as you enter it. 

Check your data entry carefully using visual verification. This is when you 
compare the original data on paper (in diis case, in the Task 18b brief) with the 
data that you have entered into die computer. Data entry errors in a database 
may cause problems when you try to use die database to search or sort. Save die 
database as tasklSb. 

18.1.8 Add a field to an existing table 


Task 18c ^ 

Open the file that you saved at the end of Task 18b. 

Add a new field to the database called PDate. Add the purchase date of 20 December 2014 for 
the last car added to the database. 

___ J 


Open the database and open die table tblCars in Design 
Vie . Move to the empty row below the Valet field and 

enter die Field name PDate. - 

In the Data Type box use the drop-down list to select 
the Date/Time type. ( 

Choose the most appropriate Form for the question. 
In diis case, the task asks for a Long Date format. 

Save the database as taskl8c and select the Datasheet 
View. Move die cursor into the PDatt field for die neiv 
record (the Silver Ford Focus) and use the alendar icon 

to select the correct date. - 

You may need to double click to the right of the PDate 
column to widen the column. Save die database as task 18c 
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18.1 Create a database structure 


^Activity 18 b 

Open the file saved in Activity 18a. 

Add these three items of stationery to the database. 


Code 

Type 

Description 

Quantity 

Colour 

SPrice 

PPrice 

Discount 

44282 

Lever Arch File 

Laminated Lever Arch Files 


Red 

57.22 

28.96 

No 

44282 

Lever Arch File 

Laminated Lever Arch Files 

1 

Yellow 

57.22 

28.96 

No 

47478 

Spine Label 

Eastlight Spine Lables 

100 


20 

12.86 

Yes 




18.1.9 Create a relational database from existing files 


Task 18d 

You work for Tawara High School You will edit some data about the Mathematics Faculty. 
Using a suitable database package import the file teachers.csv. 

Use these field names and data types: 


1 


Field name 

Data type 

SCode 

Text 

FName 

Text 

SName 

Text 

Subject 

Text 

Room 

Numeric/Integer 


Set the SCode field as a key field. 

Import the file students.csv as a new table in your database. 

Set the StudentJD field as a key field. 

Create a one-to-many relationship as a link between the SCode field in the Teachers' table and 
the Maths field in the Students' table. 


Use die techniques you practised in Task 18a to import the two tables into the 
database so that each table looks like this. 
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Select the DATABASE TOOLS tab and double click on the Relationships icon 
to open the Show Table window. 


Double click on each of die table names to place die table in the Relationship tab. 
After both tables have been added, click on _a™- to see the 

Relationships tab like this 
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Move die cursor to sit over 
die bottom right corner of 
die Students table so that 
it changes to a drag arrow; 
expand it slighdy so that all the 
field names are fully visible. 

To create the one-to-many 
relationship between the 
SCode field in the Teachers’ 
table and the Maths field in 
die Students’ table; click die 
left mouse button down in the 
tblTeachers table on the SCode 
field. Hold down diis button, drag the 
cursor and drop it in die tblStudcsits 
table over the Maths field. The Edit - 
Relationships window will appear. 

This window shows the link 
between the fields in both 
of the tables. The bottom 
of the window displays 
the type of relationship 
that you have created. 

You cannot change it here: 
if the relationship is not 
the correct type, you have 
probably missed setting 
one of the key fields. 

To correct tills, click 

Cancel ^ add the key 


Show Table 
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Edit Relationships 
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Jan Type. 


Create l\iew.. 


field and redo this task. You will be expected to show how 
you created the relationship. A screen shot of this window 
taken with the <Alt> and <Prt Scr> keys will copy this into 
the clipboard. Paste this into the document that you will 
present as evidence of your method. When you click ; caste 
the window will disappear and the Relationship tab will 
look like this. 


r 


In this relationship S( ode is the primary key field in 
tblTeachers and Maths is the foreign key field in tblStudents. 
If you wish to view or edit the relationship again, you can 
double click the mouse on the relationship line that joins the 
two tables. 


Save die database. 
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18.1 Create a database structure 


^Activity 18c 

Open the fite saved in Activity 18b. 

Import the fife orders.csv. Use these field names and data types: 


Field name 

Data type 

Order No 

Numeridlnteger 

Custom er No 

Text 

Product Code 

Numeric/Integer 

; Units Sold 

Numeric/Integer 


Assign a new field as a key field. Import the file customers, csv. Use these field names 
and data types: 


Field name 

Data type 

CustomerJD 

Text 

Name 

Text 

Addressjl 

Text 

Address 2 

Text 

Address 2 

Text 

; Zip Code 

Text 

Discount% 

Numeric/2 decimal places 


Set the CustomerJD field as a key field. Create a one-to-many relationship between the 
Code field in the Stationery table and the Product_Code field in the Orders table. Create a 
one-to-many relationship between the CustomerJD field in the Customers table and the 
Customer_No field in the Orders table. 

Take screen shot evidence showing the: 

field names and data types used in these two tables 
• relationships between the three tables. 

- J 


18.1.10 Create a data entry form 


Task 18e 

Open the file saved in Task 1 8d. Add new data entry forms to 
collect data for all fields in both of the tables. 
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HOWE 


CREATE EXTERNAL DATA DATABASE TOOLS 


U tm p on 

Afiplit-dUDii Tub It Table SharePciiril Queiy Query ■ Farm RlaK|k 

D«ign Lrrfa- Wrrard Lleugn Lletign Form Q Mnre town - 

Templates Tabl cs Queries Form!! 


Open die file saved in Task lSd. The best way to create a 
data entry form is to select die REATE tab, dien click 

on die Form Wizard.- 

The Bonn Wizard window opens. Select the table 
that holds the fields that you will include in the form. 

If the form needs fields from more dian one table dien 
select a query {you will use these later in the chapter). 

We will create the first form by selecting tb[Students, so 

leave that selected in the top selection box. - 

You can move each field across into die form using the 
> key but, as we want all the data from this table on 
the form, use die double arrow key. 


Form Wizard 



Which fields- da you want on your form? 
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18 DATA MANIPULATION 


All of the fields move into the selected 
fields box. Click on 


Next > 


. Choose that 
layout of the screen that you require (I chose 
Columnar for this task) before clicking on 


fll t-i ■ TMk» Dhimm- IS'dllY Iwt litTiillta u Ji. JW- It'll 111 him* • Ii.h 

^^^1 K1WF BTPK11EULTX WnAEMITTKli 

C* ^ £3 r~\ raRwr,w “ - H 

RyrH | tilt 

l>VT. FDrtfl EW*Khwmi 


U e5!t > again. Change the title of die form 
to frniStndents so that you can easily tell that it 
is a form. Click on l_ Jt* J to open the form. 

The bottom of the form has a navigation 
bar which can be used to move from record to 
record like this. 
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Repeat this process for tblTeachers to create die 
second data entry form, which should look like 
this. - 


The data entry form may need editing to 
make it easier for a different target audience to 
use. Using short and meaningful field names to 
store the data may not be easy for other users 
to understand, particularly if they do not work 
with databases regularly. For example, if children 
were to add their data, simple questions would 
be better than encoded field names, along with 
instructions on how to complete the form. 

Save the database as tasklSe. 

18.1.11 Edit a data entry form 
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Arffhftny 


Task 18f 

Open the file saved in Task 18e. Edit the data entry form for student data to make it easier for 
students to enter their own data. 
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Open tiie database saved in Task 18e. Double click 
the left mouse button on firm Students, which is in 
the list of database objects under forms, on the left. 

Select the HOME tab, then the drop-down arrow 
in the View section to pull down the different ways of 
viewing the form. Select Design View. - 


EH a 


Click on the minimise button to hide the list of 
database objects, giving you more room to work __ 
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18.1 Create a database structure 


From the Tools section of the 
Toolbar, select the Property Sheet — 
icon. This will open the Property' 

Sheet for the current object. Move 
the cursor into the Form Header 
and click on the outline so that it 

changes to orange. - 

Highlight the text in this label 
box and change it to a more suitable 
heading. If the text does not fit in 
the label box, grab the drag handles 
and make it larger. You may not be 
able to see the lower drag handles; 
if you need to use them, drag 
the Deta il bar down slightly, but 
remember to move it back up again 
later. If you wish to change the font, 
colours or formatting of the text 
(or any other form element) this 
can be done in the Property Sheet. 

In this example I have changed the 
Text Align to Center, Fore Color — 
and Back Color by clicking on 
them, then on the . . icon, then by 
choosing colours from die palette. 

As students would be expected to 
enter their own data, it is important 
to tell them what to do. From the 
Controls section of the toolbar, 

select the Label icon. - 

Drag a new label box into the 
header and enter some instructions 
to help the students to understand 

what to enter, like this. - 

In the Detail row each field has two 
boxes: the left one is the label box and 
this is what is displayed to the user; 
the right box is a text box and this is 
joined to the data table. This box is 
where, when the form is displayed in 
Form View, the user will enter the 
data. Select each label in turn and 
edit the text. You may need to resize 
some of the label boxes so that all the 
text fits. Each box has a large drag 
handle in the top left corner that will 
allow you to drag the box around the 
form to rearrange the form without 
resizing the box. This is useful if you 
are creating your form to a particular 
design. From the /k section of the 
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18 DATA MANIPULATION 


toolbar, use the drop-down arrow under the View 

icon to select Form View like this. - 

Save the database as taskl 8f. 

18.1.12 Enter a new field on to 

an existing form 

- 

Task 18g 

Open the database that you saved in Task ISf. 

Two new fields are to be added to the students' data. Use 
these field names, data types and field descriptions: 


Field name 

Data type 

Description 

i Year_Group 

Numeric/ 

integer 

The school year between 7 and 

11 inclusive 

; Tutor 

Text 

The name of the student's tutor 
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Open die database. Remember yon hid the Navigation Pane. 
Restore it using the arrow ►. 

Open rblStudents in Design View. Enter the Field Name, 

Year. Group (you cannot shorten it to Year as this is a reserved 
word in Access^ try it and see...). The data type always starts in 
Short Text format; click on that cell and use the drop-down 
menu to select Number.- 
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Type the field description into the Description box. This helps 
to document the database. Add the new Field Name, Tutor 
on die next row. To help improve the form and to save lots of 
storage space, we know that the tutors’ initials are three characters 
in length. In the Seneral tab at the bottom, set the Field Size to 
. Save the changes to the table, close it and open frmStudents 
in Design View. Pick up the top of the Form Foote? and drag it 
down to give enough room to add the two new fields. 

The Year .Group field could appear on the form as a text box 
but, as this data can only hold five possible values (because Tawara 
High School only has years 7, 8, 9, 10 and 11) it would be a 
suitable field for radio buttons (Access calls these Option Buttons) 
within an option group. From the Design tab select the Option — 
Group icon. 

Drag the frame for the Option Group into the Detail section of 
the form, clicking the left mouse button once; this action will open 
the Option Group Wizard window. Enter six label names, one 
item on each row - in this case Year 7, Year 8, Year 9, Year 10, Year 
11 and an additional option for ‘No year group selected 1 - before 
clicking on 
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In the next window choose the top option for Yes, the default 
choice is and select the option you typed in for No year group 
selected. Click Ne*t> . Each label has a value assigned to it. 


Access has tried to assign values for you but w : e need to change all 
of the settings in this example. For car set the value to 7, Year 
set to 8, and so on. For No year group selected set the value 
to 0. When you have changed all of the values click 


Next > 
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18.1 Create a database structure 


In the next window, change the radio button from the top option 
to Store the value in the field: . Using die drop-down menu to the 
right, select the Year < field. This will make sure that, when 


a radio button is selected, die value for diat radio button is stored 
in the correct field within the table. Click 


Next > 


to choose 

the style of options selected (radio buttons, tick boxes or toggle 
buttons) and to choose how the Option box will appear on the 
form. Click Ne*t> I again when you have made your choices. 
Give the frame a meaningful caption such as Which year group 
are you Inr before selecting | ’ ). 

The option block will look similar to this in Design View. 

To add the Tutor field to die form, select the Text Box 
icon from the toolbar. 

Drag the text box for the Tutor field on to the form; 
you do not need much space as this field only needs to 
hold three characters. 

Resize the label box on die left and add the text ‘Tutor’ 
the label. The text box looks like this. 
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Click die cursor on die Unbound text box and, widiin 
the Property Sheet for diis control, select the Data tab. 

In the Control Source box, use die drop-down menu to 
select the Tutor field. 

The text box changes from unbound to show the Tutor field. - 

The text boxes for English, Maths and icncc are also too large as they' can only 
contain three-lettered staff codes, so reduce these three field sizes together by 
selecting all diree text boxes togedier and dragging the right edge in so that they 
match the Tutor field. Save the database. The finished Design viev and Form 
viev look like this. 
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Data entry form for student data 
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Code, for example: For ISr Brawn, pEaase enter G3S. 
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Jasmine 

What Us yaur surname? 

Hall 

.Who Is your subject 
teacher forEngUsh 
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jteHcher for Science 
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18 DATA MANIPULATION 


Advice 

If this was a task for a practical Paper 2 question, you would need to remember to add 
your name. Centre number and candidate number in a new label box. 

18.1.13 Key features of a well-designed form 

The most important feature of form design is to keep the form simple, with clear 
questions, using dosed questions where possible. This will limit the different 
answers to be stored in the database and will make it easier to search the database 
A well-designed form has similar fields grouped, but not crowded, together with 
white space between each data entry box. 

This form has many features of a well- 

designed data entry form. The form has a - 

title that states what data is being collected. 

There are instructions on filling in the form. 

The questions are not just the field names but 
written questions. Each field has appropriate 
space for the data that will be added, and 
there is space between each field. The form 
has been appropriately filled by the text boxes 
but there is enough white space to keep it 
from being overcrowded. Radio buttons (or 
drop-down menus) are used where possible. 

There are navigation buttons on the form — 

(already added by Access) to allow a user to 
add new records and move between records. 

In diis for m all of the data is important; in 
some forms key fields can be highlighted to 
show that diis data must be completed before 
the record can be saved. 

18.2 Manipulate data 

18.2.1 Perform searches 

You can search for data in Access using a query. This allows you to select a subset 
of the data stored in your table. Each query is created and saved, and can be used 
again later. If new data is added to the table, when you open a query again it will 
select die subset from all the data, including the new data. 



Task 18h 

Open the file that you saved at the end of Task 18c. 

A customer would like a car made by Ford. Find the customer a list of all the cars in the garage 
made by Ford. 



■Query Quay 
Wizard Design 
Queries 


Open die database diat you saved at the end of Task 18c. You do not need to 
open die table that you created earlier. Select die CREATE tab and find die 
Queries section. Click on the Query Wizard icon. - 








































18.2 Manipulate data 


X 


Tliis is the easiest way of performing a search and opens the New Query 
window. Select the Simple Query Wizard and click on 
In the Simple Query Wizard window, make sure 
that the correct table name has been selected in die 
Tables/Queries box. As this is your first query this is — 
the only option in this box, but each time you create 
a new query it will be shown here. If you select a 
previous query radier than the table, you are likely to 
get incorrect results. 

For this task it would be appropriate to show the 
customer all the fields except the ID field, die price that 
the garage bought the car for (the PPri . field) and the 
date the garage purchased the car (die PDatc field). 

Move all of the fields into the query using the double 
arrow key. 


Simple Query Wizard 
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cancel 
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Brush 


Select the ID field, the PPrice field and the PI>ate 
field in turn and click on the single arrow to remove 
them from die selection. When y ou hav e got o nly the 
required fields, click | Next> | . Select | NeKt > 
again. 

Enter a name for die query. This query may be 
turned into a report at some point and the name you 
give the query may become the title for die report. 
You may therefore wish to add your name to the 
query name, like this. - 


Select die radio button for Jify the query design 
before clicking on | gmah | . 


Simple Query Wizard 


S’ 


What tile do you want ttr volt query 7 


GrcJ-jm Brown Ford Qjctv 


T - 1 


TTtafs ail Hie information the wizard needs to cieate ya-f 
rj-ery. 

Co you jNanlto open the query or modify the query'e deoqn: 1 


O £pcn ihe qua y to vim n formation. 
JAodiQ foe q.ci y 
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I— This opens the query in Design View. Datasheet View can be seen by 
selecting the drop-down list under the icon. However, at the moment die 
query will still contain all of die records as we have not yet performed the search, 
so make sure you are in Design View. 

To perfor m the query, move die cursor into the Criteria: row' of die Make 
field and type in Ford. You do not need to use speech marks as Access will put 
these in for you. This will extract only die cars made by Ford. - 


q B 


CREATE, EXTERNAL DATA DATABASE TOOLS 


B ! +! A 


View 
Result* 


I JU Union 

Pass-Thtougli " * Delete Rjows x . Delete Columns 

Run Sflpct Make Append Update Cwitab Delrte Show 

D-Jts Definitian Table ^vBuildi 


0 JEFTV rnoii Taskl&h : Datat»se- D;UH17 Hew tertboekvChaptEr 15\Taskl Bh.aeedh ^Access 2- ? — 

DESIGN Graham Erawn 

^ Insert (tows 11 1 usert Columns [S* [T] Property Sheet 

' l:l “i‘T ahle Names 


n x 


:?] 


tfejtry type 


a Pj-tum; All 

Ckjrry Setup 


Totals PargmetErs 

Shuw/riiiJe 


All Access Obje... * « 

&EUElt. 

T ikHes * 

ID tMCars 

Q.utfi« fi 

_jj|3 Gra ham Bi nwn Ford LXi-r, 


jj Giahan, Brawn Ford Query 


if ID 
Make 
Model 
Colour 
PPil.:e 
spnec 

Veer 
Eulras 
Valet 
PD ate 




Field 

Table, 

Sort 

Show 


|Muke| 

tfilCar? 


130 


tyj 



[MpdiH] 

[Colour] jSPrice] 

[icor| 

{Extra!.) 

[Vulrt] 

tbicars 

tPICan tbicars 

tbICars 

tfilCars 

tbicars 

0 

ST ! " "0' 


m 

0 







JL 


Now r select the Datasheet View to see the results of the query. The number of 
records can be seen at the bottom of the window in this view. There should be 
25 Ford cars in die query. Save die database as tasklSh. 


Task 18i 

Open the file that you saved at the end of Task ISh. 

The manager would like to see all the details of all the Fords that need valeting. 


1 


Create a query in a similar way to the one for Task ISh. Make sure you have 
tblCiir selected and not your Ford query. Select all the fields and, when in 
Design View, enter Ford in the Criteria: row of die Make column and Yes in 
the same Criteria: row for the Valet column. The selection will look like this and 
only two cars will be found using diis search . 


Advice 

This is called an AND 
Query, because the Make 
has to be Ford AND the 
Valet field has to be Yes. 


Reid: 

Make 

Model 

Co lou r 

S?ri te 

Vest 

Extras 

Valet 

Table: 

tblCan 

rblCsrs 

l-fcilCan 

thlCar; 

tblCnrs 

tbICar? 

tblCars 

5u i L 








5-howi 

@ 

0 

0 

0 

0 

0 

0 

Trite ri z: 

'Ford' 






-—: • Ves 

or. 

LlLJ 

i 




<■ 

\FM 












































18.2 Manipulate data 


Task 18j 

Open the file that you saved at the end of Task 1 Si. 

The manager would like to see all the details of all the cars made by Ford or Vauxhall. 



Create a query in a similar way to the one for Task 1 Si. In the >ple Query 
Wizn rd window, make sure that the correct table name has been selected in the 
'Tables/Queries box. If you select one of die previous queries rather than 
the table, you are likely to get incorrect results. 

Select all die fields and, when in >csign View, enter Ford or Vauxhall 
in the . Inter: row of the Make column. The selection will look like this 
and 37 cars will be found using diis search. 

Save this as tasklSj. 


Field: 

Table: 

Sort: 

ihow: 


Criteria: 'Ford 


Make 

tbfCars 


0 

k Cr 'Vauxhair 


Mo d e I 
tbfCars 


0 


Advice 

Another way of doing this is to type in the Criteria: row and ixhall in the row. 


Task 18k 

Open the file that you saved at the end of Task 18f 

The sales manager would like to see details of all the cars in stock not made by Ford. 



Create a query in a similar way to the one for Task 18j. Select all the fields 
and, when in Design View, enter Not Ford in the Criteria: row of the 
Make column. The selection will look like this and 43 cars will be found 
using this search. 

Save this as tasklSk. 


Field; 

Tabic: 

So rt: 
5 h o w; 
CrJicri?- 

or; 


Mdkfc 
t bicars 


0 

Nat'Ford' 


Model 

ttatcars 


0 


Task 181 


Open the file that you saved at the end of Task 18k. 

The managerwould like to see all the details of all the cars that have alloy wheels. 


By examining the data in the database you can see that the text ‘Alloy Wheels’ 
could appear in the Extras field. It may not be the only extra that 
a car has - there could be other extras listed before it or after it within 
the field. 

To find all the cars with this extra you must create a query in a similar way 
as for TasklSk. Select all the fields and, when in Design Vic. , enter Alloy 
Wheels in the Criteria: row of the Extras column. The stars tell Access that 
you are performing a wildcard search. This is a search which looks for the words 
‘Alloy Wheels’ (including the space) anywhere in the Extras fields’ contents. The 
selection will look like this and 35 cars will be found using this search. 

Save this as tasklSl. 


Field: 

Tabic: 

Sort: 

Show: 

Criteria! 

or: 





pear] 

Ertras] 

[Yaltf 

tblCnrs 

:blCflrj 

tblCnrs 

0 

0 









Advice 

To search for something 
that is at the start of 
the data, use Text*; for 
example, 31* in the Colour 
field will find all the cars 
with the first colour Blue 
or Black, but would not 
find colours such as Light 
Blue. Placing the star at 
the start of a search string 
will only find those things 
ending with the search 
string. 




























18 DATA MANIPULATION 


iC 


Task 18m 

Open the file that you saved at the end of Task 131. 

The sales manager would like to see details of all the cars in stock for sale for less than or equal 
to £4125. 


Create a query in a similar way as for Task 181. Be careful not to use 
symbols such as < or £ in the query name. Select all the fields and, when 
in Design View, enter <=4125 in the Criteria: row of the SPrice 
column. The selection will look like this and 19 cars will be found using 
this search. 


Similar mathematical formulae can be used, with < for less than, > for 
greater than, >= for greater than or equal to, and = for equals. These mathematical 
formulae cannot be used for queries involving text fields but can be used for any 
numeric, date or time fields. 


_ J 

Field: 

SPrice 

Table: 

IbICars 

Soft 


Show/: 


Criteria; 

<-4125 

or: 



0 


year 

IbICars 


0 


Task 18n 

Open the file that you saved at the end of Task 18g. 

Find Mr Varela a list of all the students that he teaches for Maths; include in this extract his full 
name and teaching room. 


Open the database that you saved at the end of 
Task 18g. Create a new query using the uery 
Wizard. This is the easiest way of performing a 
search and opens the New Quer window. Select 
the Simple Query Wizard then, in the Tables/ 
Queries box, select the table tblTeachers. Move 
across to the right the FName, SNamt and Room 
fields. Move back into the Tables/Queri<- > box 
and select the table tblStudents. Select (by moving 
them from Available fields: to Selected fields:) 
the Student_Ftiame, Student_SName and Maths 
fields, like this. - 


>- 


Simple Query Wizard 



Which fidcE do you rvoit n your qun-y? 

You tan choose from more than one table or quEry. 


lebles/Queies 
Taoei tblStudents 


AvaJablc rdds; 


3cbctcd Fidds; 


StudentJD 

Erdish 

m 


>> 

Yea _Gra_p 


Tutor 

- 


« 



SName 

Room 


Studrni_FT^i!c 

5 tudenl_ 5 banie 

Maths 


Canc?l 

£ §3rit 

Neyt > 

Finish 



— 






































18.2 Manipulate data 


Click on 


Next > 


. Continue through the wizard until you get to the query in 


Design View . Move die cursor into the Criteria: row of die Maths field and type 
in AVA. 



check box. This field is present in the query but will not be shown. This query 
should return 31 records. Save the database as tasklSn. 


^Activity 18d ^ 

Open the file saved in Activity 18c. 

Search the database to find the following information for your manager. For each search show 
how you performed the search and the results of the search; the results must show all the fields 
in the stationery tabJe. 

1 Find ail of the blue stationery items. 

2 Find afl of the blue or black stationery items. 

Find all of the items where the colour is not blue. 

4 Find afl of the red items where the discount is ’yes'. 

5 Find ail of the items where the type contains the word 'fife'. 

Find all of the items where the description contains the word 'file'. 

7 Find all of the items with a quantity of iess than or equal to 10, 

8 Find ail of the items where the quantity is 10. 

Find all of the items with a quantity of greater than 1. 

10 Find all of the items with a quantity of greater than or equal to 10, 

11 Find al I of the items where the sale price is less than £ 10. 

___ / 


18.2.2 Use formulae in queries 

You are sometimes asked to perform calculations at run time. This could be done 
in one of two ways. The first method is by creating a calculated field, so that each 
record has a calculation performed on it and die results are stored in a query. The 
odier method is to calculate on all (or a selection of) the records, for example to 
add (sum) the data from a number of records. 









































18 DATA MANIPULATION 


r Task 18o > 

Open the file saved m Task 18m. 

Produce a new extract from aJI the data that: 

contains a new field called Profit which is calculated at run time. This field will subtract the 
purchase price from the sale price 

♦ contains a new field called Percent to calculate the percentage profit for each car at run 
time. This field will divide the profit by the sale price. 

_____ J 


To create a field that is calculated at run time, you must first open a query. For this 
task the query will not be used to search for data but to perform the calculation. 
Select the CREATE tab, then dick in the New Queries section on the Query 
Wizard icon; select the Simple Query Wizard. In die Tables/Queries box select 
the table tbl< '. as die source of die data. Select all fields using the double arrow 
key. Click on NHt> ; twice, name the query Profit calculation, select die 
radio button for Modify die query design, then click on f 
In die Design View of the query, use the 
bottom scroll bar to scroll to die right and find 
the first blank field like diis. - 


Finish 


• DitabKC n:-jC4l 7 Nm iHUHSottChap.. Lull 1 ' .■ .■.. 

CREATE EtfTEflHWL 0AI> DATABASE TOOLS BESffcN 


GrihHTi Bitten ■ 


Move the cursor into the Field row for the first 
blank field. Enter die name Profit that you wish 
to give this calculated field followed by a colon. 
The colon tells Access that die next section is a 
calculation. Within die calculation, you must place 
square brackets around each field name so that 
Access looks up the data from the relevant field. 

For this task, you need to subtract the purchase 
price from the sale price. The finished calculation 

will appear like diis. - 

In the View section, select the Datasheet 
View. Calculate the profit for three or four cars 
by hand or using a calculator and compare with 
the results in the query to check that you have 
entered the formula correctly. 


View Pun IreUsrl 

F:nutL 

PiKi-TIrDudh V 

Mike i^nprr-fc-i . „. 5hpw _ 

Table W D,lrt * *£ D*i-Drfini™ jV Buid » W 

Oun'Tfpi 0-nrp Situs 

teklE Column] jT] 

r-1 Tnlds LTJ 

CltUITT AJI - | p 

'I h ii v. itH rJ t * 




X 


nr 



rreKJ 

YiMI 

Ldrot 

YIlK 

POlK / 

1 

X g 

Tib It 

fcbhZan 

IblGan 

IbICin 

IbICin I 


J 

Sort 

5fBW 

3 

00 

0 


□ ^ 

s □ 



Advice 

Use + for addition, - for subtraction, * for multiply and /for divide. 

Do not worry about the formatting of the calculated field. This will be done at a 
later stage. 

The task requires you to create a second calculated field so it would be sensible 
to include the new field now and complete the formatting later. 

To create a new field called Percent, follow' the same procedure, 
diis time adding a formula to divide die profit by the purchase price. 

Again, check the calculations with a calculator to ensure that you 

have not made an error when entering the formula. When you have 0 

calculated this field and view die query in Datasheet View , you 

may see the values displayed as #####. This means die column is too narrow to 

see all die data. Drag the column to the right so that the data is frilly visible. Save 

the database and close the query. 


Profit [SPrke]-[PPrie«] Percent: [Profit],’[F^rite] v 


0 









































18.2 Manipulate data 


^Activity 18e ^ 

Open the file saved in Activity 18d. 

Produce a new extract from all the data In the stationery table that: 

contains a new field called Pr- > fit which is calculated at run time. This field will subtract the 
purchase price from the sale price 

contains a new field called i < ent to calculate the percentage profit for each car at run 

time. This field will divide the profit by the sale price 
• contains a new field called UnitProfit This field will divide the profit by the quantity. 

For each calculated field show how you performed the calculation and the results of the calculation. 

_____ J 


18 . 2.3 Present summary data in queries 


r Task 18p ^ 

Open the fife saved in Task 1 So, 

Select only the cars made by Audi, BMW or Mercedes. Produce a new extract from all the data 
which, for the each of these makes of car, calculates: 

« the sum of the sale price 
0 the average sale price 
# the number of cars in stock. 

Sort this data into descending order of average sale price. 

J 


This task requires the use of summary data. Open the file and, from the LEATE 
tab, select the Query Wizard, then the Simple Query Wizard followed by 
ck. | . In the Tables/Queries box select tblCars and from this table select 

only the Make and SPrice fields before clicking on ^2_|. Click the radio 

-button for Summary data, then select the Summary Options,., button. 

This opens the Summary Options window. 

To calculate the sum of the sale prices, tick the check box for Sum. For the 
average sale price tick die check box for Avg. For the number of cars in stock rick 
the check box for Count records in tblCars, followed by c* | . - 


Simple Query Wtrerd 

Would you Ike a detal or summary query? 


Summary Options 


Whet sunmai y values would you like calculated? 



Field Sun Avq Min Ma>: 

SFrioe _ gj gj □ & - 




Cancel 

■CGak 

Neat > 

Finish 







OK 


Ccncd 


£ount records in 
[tblCars 
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Click on 


Next > 


. Add a new 


Reid: 

Table: 

Total: 

Sort: 

Show: 

Criteria. 

or: 


title for the query. Select the radio 
button for Modify the query 
design, then click on |~ EM 1 I 
to enter Design Viev . Enter 
Audi or BMW or Mercedes in 
the Criteria row of the Make 
column. The selection will look like this. 

The query results look like this. 

Graham Brown Summary data on SPrice field 






Make 

Sum Of SPrice: SPrice 

Avg Of SPrice: SPrice 

Count Of tblCar;: Count;*) 

tb Can 

tbICars 

tblCan 


Group By 

Sum 

Avg 

Eixp r ession 





0 

b 

0 

0 

Audi' Or BMW Cr 'Mercedes' 





ZE 


Make 

Sym Of SPrice 

Avg Of SPrice 

Count Of tbICars 

udi 

£52,635.00 

£17,545.00 

3 

MW 


£12,841 G7 

3 

lercedes 

£53 r G30.00 

£13,407.50 

4 


Save the database as tasklSp. 


18 . 2.4 Sort data in queries 

This data is sorted into ascending order of M.i Itc, but the 
question told you to sort this data into descending order of 
average sale price. Select the HOME tab, then click on the 
column heading for Avg of SPrice. This will highlight this 
column like this. - 


In the set & Filter section, select the descending 
sort icon. - 


The query results will now be sorted to look like this 


Graham Brown Summary data on SPrice field 


Make 

Sum Of SPrice 

Avg Of SPrice 

Count Of tblCars 

Audi 

£52,635.00 

£17,545.00 

3 

Mercedes 

£53,630.00 

£13,407.50 

4 

BMW 

£38,525.00 

£12,841,67 

3 


J 


FILE 


HOME 


CREATE 


View 


rK Cut 

Copy 

■V F&rmgi Painter 


EXTERNAL DATA DATABASE TOO I 
Ascending T Sdectior 

T I -”” 

J, D Keen d mg [3 Advance 

Filter 

|> Remove-Sort y Toggle F 


Views_ Clipboard _ns_Sort •& Filter 


» 

jp era Ham &rown 5 li mmary date on sp rke neirt 


Maks - 

Sum Of S Pri r.r. AvpCDSPnt - ■ Count Of tbl - 



Akdi J 

£52,635.00 £17,545.00 3 



BMW 

£38,525,00 £12,841,67 3 



Mercedes 

£53,530.00 £13 r 407.50 4 


More complex sorting will be looked at in Section 18.3.7 as this is much easier 
using the report wizard, than in die queries. 


^Activity 18f ^ 

Open the file saved in Activity 13e. 

Select all Type of items, except for any Binder. Produce a new extract from all of the stationery 
data which, for each Ty \ of item, calculates: 

# the average purchase price 

* the average sale price 

the number of items in stock. 

Sort this data into descending order of average purchase price. 

Show how you performed the summary query and the results of the calculations. 

^ _ __ ___ J 






















































18.3 Present data 


18.3 Present data 

18.3.1 Produce reports 

The word ‘report’ can be quite confusing. A dictionary definition is ‘a document 
that gives information about an investigation or a piece of research’. For our 
purposes, a report has this generic meaning: ‘a document that gives information’. 
This is often confused with a report created in Access. The report created in Access 
will often be the most suitable report for a task, but sometimes it may be better 
to produce a report in a word processor, copying and pasting information into 
a document. For each task you will need to decide which method is the most 
suitable. 

r Task 18q N 

| Open the database that you saved at the end of Task 1 Sp. 

Produce a report that: 

• shows all of the cars made by Ford 

displays only the Make, Model, Colour, Sprite, Extrasand Valet fields within the width 
of a landscape page 

# has the text 'Report by' and your name on the left in the header of each page 
has a title 'All Ford cars in stock' centre aligned at the top of the first page 

* has a subtitle 'request for Mr David Watson' right aligned at the top of the first page. 

_I_/ 


Open die database saved in Task 18p. Select the -REATE tab and find the 
Reports section. Click on the Report Wizard icon to open the Report Wizard 
window. 



Report Report Blank 
Design Report 


K Report Wizard 

E_ Labels 


Reports 


Advice 

You must create the query first and then base 
the report on the query. 


In the Tables/Queries box you need to select the correct — 
query. For this task the report will be based on die query to 
select only die Fords (you created this query in TasklSh). 

Use the arrow buttons to move the correct fields from 

Available Fields: into the Selected Fields: box like this, then 
dick on 

Oil SlPd > 


Next > 


Grouping is not needed at this level, so click 
again. You have not been asked to sort the report 


for this task (this is covered later in die chapter), so click on 
again to get the ieport Wiz window shown at 
the top of page 294. 


Report WtzaFd 



bVici nett- do you mnl an -oj i eport? 

Vnu can chanse from more than nr# bfae or oi_ery. 


jptrtM Queries 

i j-j ei Gan am B 0," r- Rc« d Que > 
Available Felds: 


» 

—»fepp 


cl ed Reids; 

blase 

Model 

Colour 
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Use the Layout section to choose how the page will be laid out; 
in this case a Tabular format has been selected. 


The task asked yon to select a single landscape page. The page 
orientation is chosen using the >rientation radio buttons. 
Select Landscape then click on 


Change the report name so that it reads ‘All Ford cars in stock’ 
( which is the title from the task). As you still need to add the 
subtitle and ensure that the layout is correct, select the Modify 
the report’s design radio button and click on I 


Ejniih 


The Design View of the report will look similar to this. 


Rtpon Vihzfltd 1 


How wodd Ifee to lav nut yunr repw5? 


CaLmnar ,Portrait 

,■ Iridar 


r*] 


•/ The feki ;udthin al fi:ids fit . an 

epage. 


Cancel < fee*. fci£Kt > Dii*aH 


& H +1 C* ; Tasklfiq; DatabaiE- DAQ417 fJeu 1 taibfirikVChflp.*, REPORT DESIGN tools 

I HOME CREATE EXTERNAL DATA DATABASE TOOLS DESIGN ARRANGE FORMAT PAGE SETUP 


? - □ X 

G rahflim Brown - yjU 


|a?| Bed..- Group a Sort 




X Totals • 

intiirJc Details 

Grouping A Totals 


At. H □ □ -M I 


0 


s?Logo ™ rri yj r 

□ Title ^ ™ ft 

Inreit Page Add Enisting Pr&p-prty Tab 

Image ■ Number* ^ Dd1p and Time Field* Sheet Order 
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* DEL: 

dll 
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|=MOT*l {) 

W- Repart Faater 


J L 


t i f i" r 


=' Psge" & [Pagej £' of n El pages]] 


TM 


□ b m & 


Each section of the report is shown with a light grey bar. The top section is the 
Report Header. Anything that you place in diis section appears only once at the 
start of the document. Anything that von place in the Page Header is shown at 
the top of each page, in this case the field names. Similarly, information in the 
Page Footer is shown at the bottom of each page. The Report Footer appears 
at the very end of a report, although in this example the Report Footer is empty 
(it is not shown in white) and therefore will not be shown in this document. The 
Detail section is the most important, as this single row is where the data is shown 
for each car. This single row will appear as many rows (as many as there are Ford 
cars in the database) and display the details of each record. 

The task asks you to place your name on the left in the header of each page. 
Move die cursor to the top of the light grey bar showing the I K row; click on 
this so that the cursor changes into an arrow like this. - 

Hold the left mouse button down and drag the top of the Detail row down 
about 8 mm. Select all of the controls (objects) in die Page Header by dragging 

























































































































18.3 Present data 


(and holding) the left mouse button. Move all of these controls down the page 
about 8 mm, so that they look like this. 


:-3i All f ord can in dock 

X 
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The DESIGN tab should already be selected. Find the Controls section and 
click oji the Label icon. - 


Drag (to draw) a new control into die Tage Header and type the text 
‘Report by’ followed by your name into this control. This label needs 
editing so that the text is visible and right aligned. Select the control 
(the label you have just created) and, in the DESIGN tab, from the 


Q \m 



Insert 

miq«' 


Select the Fore Color section and change the colour of the text to black; move 
to the Aligi section and use the drop-down menu to set die alignment 
to Left_1-- 

To see what the report will look like at any time, find the View section of the 
DESIGN tab and select the Report View. Use this section to change back to the 
Design Viev at any time. 

The title ‘All Ford cars in stock’ needs to be centre aligned. Click on the 
control containing this label and use the drag handle to stretch the control to 
26.5 cm (almost the edge of the page). You may need to close the Property 
Sheet to see this. If you stretch the control furdier to the right it will add 
another page widdi to the final printout, wasting paper when it is printed and no 
longer fitting to a single page wide. Once the control fits the page width, move 
to the Property' Sheet and use the Text Aligi section to centre align the label. 

To add the subtitle, drag the light grey bar for the Page Header down about 
8 mm. Add a new label, the frill width of the page, in the Report Header just 
below the title. Type the text ‘request for Mr David Watson’ into this control. 
Set the Fore color to white as before and right align this subtitle using the Align 
Text Right icon or in the Property Sheet change the Text Align to Right. 







































































































































18 DATA MANIPULATION 


The Design View of the report looks like this. 



Move to the HOME tab and, in the Vie section, select Layout View. You can 
see that not all of die data within the report is fully visible. - 


All Ford £an in stock 


Report Graham Brown 
Make 
{ford 

Ford 

Ford 


Model 

j TOtkiS 
Mondeo 


All Ford cars in stock 


Colour 

□ark blue 
White 

R lup- 


ie quest lot Mr David Watson 

SPrioe Erfras itej 

f3.L35.ro Allay Wheels m 

oi.m.ro m 

f R ■RTFi nn rp'vrrfll I nrlrinr Air rnnrlttinni^c =**3 


Hold down the <Ctrl> key and click on both the control containing the 
field name Make and on the control containing the first car in die 
Detail row. Click the left mouse button again on the right edge of one of 
these controls. Use the drag arrow to narrow the space for these controls, 
making sure all the names are visible, like this. - 

Repeat this process to move the Model field closer to the vial; field 
and resize it to fit the data. 

Repeat this process for each field until the report looks like diis. 

Save the database as taskl8q. 
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18.3 Present data 


Activity 18g 

Open the database that you saved at the end of Activity 18f. 

Produce a report that: 

displays all the data in the stationery table within the width of a landscape page 
0 has your name on the right in the header of each page 

has a title 'All stationery in stock' centre aligned at the top of the first page 
has a subtitle'request for the manager' right aligned at the top of the first page. 


r Task 18r ^ 

Open the database that you saved at the end of Task 18q. 

Produce a report that: 

displays all the data for the Moke, Model, Colour, SPrice, Year and Extras fieldsfor all 
the cars with alloy wheels from Task 181, within the width of a portrait page 
* has your name in the report header followed by 'Cars with alloy wheels', 

___-g 


Open die file tasklSq. Select the CREATE tab and, in the Reports section, click 
on the Report Wizard icon. In the Report Wizard window, select the query lor 
alloy wheels (that you created in Task 181) in the ibles/Qu box. As die 
task says ‘display all the data’, and specifies the fields, use the arrow buttons to 
move only these fields from vailable Field to the ielected Fields: box. Go 
through die wizard as you did for the previous task, making sure diat you set the 
page Mentation to Portrait. When the wizard has finished, die report is created 
and looks similar to this. - 1 


Graham Brown Alloy wheels 


Maks 

Made! 

Colour 

SPrice Ye w Extras 

TVR 

Tuscan 

Btect 

£20,305.00 2012 Alloy Wheels Air O^ndil 

BMW 

23 

MetgJ&c Met* 

£$,£35.00 200 G Alley Wheels 

Toyota 

C eiica 

flad 

£24,£$5,00 2QX* Air ConditrQTi mg Allay 

Audi 

TT 

Black 

£27,54$,00 2013 Central Locking Leatha- 


You can see that Access has attempted to make all die fields fit across the page, but 
this has not been successfi.il as not ail of die data is fully visible. You must show all 
of the required data in full. Use the methods you used in Task 181 to make most 
of the data fit into the available space. Using both the Design View and Layout 
Vic will make diis easier. In Design Vie you can see that the Valet field is only 
just visible. 
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18 DATA MANIPULATION 


Reduce the width of the Extras field (and its label) and enlarge the Valet field 
so that all its data can be seen. - 
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9 Report Fooler 


Change to Report View and check that all die data and labels fit within the 
width of a single page. Other than the Extras field (which holds the most data), 
all fields are now fully visible. 


Graham Brown Alloy wheels 


Make 

Model 

Colour 

SPrica 

Year Extras 

Valet 

TVF 

Tuscan 

Black 

£20.305,00 

2012 Alloy Wheels Air conditioning 

Mo 

BMW 

Z3 

Metallic black 

£5,635.00 

2006 Alloy Wheels 

No 

Toyota 

Cel tea 

Red 

£24,695.00 

2014 Air Conditioning Alloy Wheels 

Yes 

Audi 

TT 

Black 

£17.54.5.00 

2013! central Locking Leather seats Alloy wheel- no 

Ford 

Focus 

Dark blue 

£3,135.00 

2009 Alloy Wheeb 

No 

We can 

enlarge 

die Extras field by 

making the control tor that field twice as 

deep. 


Change to Design View and click the cursor on the top edge of the Page Footer. 
Drag this down about 8mm. In the Detail row, click die cursor on the lower 
edge of die Extras control. Drag this down to double the height of this control. 
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9 Report Footer 


Change to Report Vic and check that all the data and labels fit within the width 
of a single page, like this. Save the database as tasklSr. 


Graham Brown Alloy wheels 


Make 

Model 

Colour 

5 Price 

Year Extras 

Valet 

TVR 

Tuscan 

Black 

£20,305.00 

2Q12 AII oy Whs els A l r C o edition Irg 

NO 

BMW 

73 

Metallic black 

£5,635.00 

2006 Alloy Wheels 

No 

Toyota 

Celica 

Red 

£24,695,00 

2014 Air Co n d iti cm ng All oy Wh e s 1 s 

Yes 

Audi 

TT 

Black 

£17,545.00 

2013 Central Locking Leather Seats AJI'cy 
Wheels 

No 

Ford 

Focus 

Dark blue 

£3,135.00 

2009 Alloy Wheels 

No 



























































































18.3 Present data 


^Activity 18h ^ 

Open the database that you saved at the end of Activity 18g. 

Produce a report that: 

displays the data for all the items where the quantity is greater than or equal to 10, 
selected in Activity tSd r within the width of a portrait page 
has your name in the header of each page 

has a title'Quantity >=10 r centre aligned at the top of the first page, 

\___ J 


Advice 

The Discount field can 
appear as Yes/No, True/ 
False or as a tick box. All of 
these would be correct for 
this activity. 


18.3.2 Export data 

Sometimes whole reports, queries or die data within them need to be exported 
into odier packages to be manipulated as part of a report for someone, or to 
create a graph or chart. 


Task 18s 

Export the report saved in Task 18r into rich text format so it can be included in a word- 
processed document. 




In the Navigation pane, find the report diat you 
saved in Task 18r and right click the mouse button 
on the report name to get the drop-down menu. 

Select the option to port. This will open 
another drop-down menu. You tieed to export into 
.rtf format, so select Word RTF File. This opens — 
the Export - RTF File window. 

Click on the button to select a folder to 

save the document into. You will need to use this 
file for another task, so select the tick box for Dpen 
the destination file after the export operation is 
complete, dien click on nr |. The exported file 
will appear. Close the . port - RTF File window. 

Advice 

If you need to export the report without any formatting, 
select the Text Fil option. 
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^ Acckj 

% Copy 

E*!l IcxtFilc 
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fils XML Fill 

EH**.., 

tS, 006 * t • it at p . e 

[El Print Preview 

liHi tdTMk Dacum»nt 

[F] View* Properties 

a *»*'>'** 


Advice 

If you need to export the data into .csv format (comma 
separated values), export it first into Excel, then save it 
in .csv format from Excel. 


The same technique can be used in Office 2013 for 
exporting to create graphs in Excel. In previous versions of 
Office you had to export the query radier dian die report, 
but the latest version allows you to export eidier. To do so, 
change trom Word RTF File format into Exce format in 
the export stage. 


Activity 18i 

Export the report saved in Activity 18h into: 
t rich text format 

a format that can be used to produce a graph 
comma separated value format. 
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18 DATA MANIPULATION 


18.3.3 Hide data in a report 

There are rimes when information in a report needs to be hidden in some way. 

In real applications a single report would be created for more than one task and 
some data would be hidden. This process is often done automatically using a created 
report and a programming language. Although that is beyond the scope of this 
book, the ability to hide fields within a report is useful. An example of this is when 
an invoice is produced for a customer and the same document is used as a delivery 
note, so that it shows the details of the items ordered but the costs are hidden. 

In Access this can be done in one of two ways: the first is to make a control 
invisible; the second is to use a background colour that matches the text colour. 

r Task 18t > 

Create a new report showing aJI the data for all the cars in stock made by Audi, BMW or 
Mercedes. 

Hide all the labels and data for the iD, Valet and PDate fields from the report. Hide the PPrice 
data (but not the title) by setting a black background. 


Using die methods used so far in this chapter, create a new query from tblCars 
to select the three makes of car. Create a new report set in landscape format to 
display all fields for diese cars, like this. 

Audi or BMW or Mercedes 


ID 

Ma&e 

Model 

Colour 

PPrice 

SPFice 

Year 

Exirs5 

Valei PDale 

2 

Mercedes 

C200 

Stiver 

£4.995,00 

£5.995.00 

2009 

Air conditioning 

NO 

4 

BMW 

Z3 

Metallic black 

£4.665.00 

£5/635.00 

2006 

Alloy Wheels 

No 

E 

Audi 

TT 

Black 

£15,495,00 

£17,545.00 

2013 

Central Ld ck ing Le ath e r S e ats. Alloy Wh eels 

No 

7 

Mercedes 

E320 

Silver 

£11.450.00 

£13,095.00 

2013 

Air Conditioning 

No 

20 

Audi 

TT 

Green 

00,955-00 

£12,595.00 

2011 

ai r c o nd iti o n ing Al by Wheel s 

Te5 

41 

Audi 

TT 

Blue 

£13,333.00 

f22,433.00 

2013 

Cer ill al LubkirLeatl iei 3eals Al 1 u y Wl i e e b 

No 

43 

Mercedes 

M class 

Black 

£15.995.00 

09,195.00 

2011 

Ai r C o n d iti a n ing Al loy Wheels 

No 

M 

BMW 

3'lSi 

Yellow 

£15.995.00 

£18,095.00 

2013 

Centrsl Locking Leather Seats. Alloy Wheels 

No 

4S 

BMW 

31SI 

Blue 

£12,955-00 

£14,795-00 

2012 

central Locking Leatherseats Alloy wheels 

NO 

50 

Mercedes 

Clk 320 Elegance 

White 

£13,495.00 

£15 345.00 

2010 

Alloy Wheels Alarm 

No 


Go into the Design View of the report; holding down the <Ctrl> key select 
all the controls for the ID, Valet and PDate fields. Open the Property Sheet 
and, in the rib It section, change the setting from Yes to Nt , which will 




























































18.3 Present data 


To set a black background for the PPrice data, in the Detail row of die report 
select die control for PPrice . Move the cursor into the Property Sheet, selecting 



Select die black colour radier than the white background. Set the Fore Color to 
black in the same way. Change from Design Vie\ into Report Vie to see the 
changes. 
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Audi or BMW or Mercedes 


Make 

Mercedes 

BMW 

Audi 

Mercedes 

Audi 

Audi 

Mercedes 

BMW 

BMW 


Made! 

C2DO 

Z3 

TT 

E33D 

TT 

TT 

M class 
3 LB I 
31BI 


Mercedes Dlfc 320 Elegance White 



Year Eatras 

2009 Air Conditioning 
2D06 Alloy wheels 

2013 Central Lodging Leather Seats Alloy Wheels 

2013 Air Conditioning 

2011 Air conditioning Alloy wheels 

2013 Central Locking Leather Seats Alloy Wheels 

2011 Air Conditioning Alloy Wheels 

2013 Central Locking Leather Seats Alloy Wheels 

2012 Central Locking Leather Seats Alloy Wheels 

2010 Alloy Wheels Alarm 


i3 m w; 


Save die changes to the report and close it. 

Advice 

Open the file you saved in Activity 21 h. Move to - Obje and . Use copy 

and paste to make a copy of the report for the quantity is greater than or equal to 10, 
before starting Activity 18j. 






















































































18 DATA MANIPULATION 


^Activity 1 Sj ^ 

Open the report created in Activity ISh. 

Hide the label and data for the 1 unt field in the report and hide only the data in the Price 
field by setting a black background. 

18 . 3.4 Produce labels 

You may be required to produce odier forms of output from your database, for 
example producing labels to advertise a product or address labels for mailing 
letters to customers. 


Task 18u 

Open the file that you saved at the end of Task 13t 

Find all the cars with a sale price of less than £4000 and, for these cars, produce labels that: 

• have a page orientation of portrait 

• fit two side by side on the page 

a have a 16 point, centre aligned heading 'Special Offer' at the top of each label 
> show only the fields Make, Model, Colour, SPrke, Year and Extras, sorted into make 
and model order 

• have your name at the bottom right of each label. 


Advice 

If you wish to change the 
display formats of any 
field, this can also be done 
in the Property Sheet pane 
using the Forma tab. 
However, it is better to 
set the formatting for the 
f iel ds i n the e : i g n Vi ew 
of the table as changing 
the display properties will 
not change the way that 
the data is stored, and this 
could lead to errors if fields 
are used for calculations. 


Design a new query to extract only the cars with a sale price of less than £4000, 
selecting only the Make, Model, Colour, SPrke, Year and Extras fields from 
the table as you step through the Simple Query Wizard. When you have selected 
these cars, close the query and click the left mouse button on the query so that it 
is highlighted like this. - 
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From die CREATE tab, find die Reports section and dick on the Labels icon. 
























18.3 Present data 


This opens the Label Wizard. Select 
any label format that contains two labels 
across die page; in diis case, use the 
Avery J8166 labels as they are slighdy 
larger than some of the other labels (and 
it is therefore easier to fit all die data 
and labels o n to each label). Click on 


Next > 


The next screen asks for the font 
size and colour of the text on the label. 
Leave this set to a small size (it is easier 
to enlarge this later, if needed, than to 
reduce it), such as 8 points high. Click on 


Next > 


Type the text ‘Special Offer’ in the — 
grey area as the top row of die label. 
Press < Enter > to move down to the 
second row. In Available fields: double 
click on the Make field. Press <Enter> 
to move to the next line. Add each field 
in the same way, entering the new line 
then the field. When all of die fields 
have been moved across, add a final 
row with your name, then click on 


Next > 


Move die Make, then Model fields 
across into die right to sort the labels 
by make and model as specified in die 
task, then click on 


Next > 


Lab-el Wizarcl 



Ths wizard creates stsncsrd labels nr custom labels. 


What label S ( Ze waJd you like? 


Product number: 

Dimensions: 

member across: 

Avery 331S2 

59.D x 33.9 mm 

|2 * 

Avery J81G3 

99.D x 36.1 mm 

2 

Avery 3816-t 

G3.5 x 72.0 mm 

3 

Avery 33165 

99. DK 67.7 mm 

2 




Unit of treasure 

Label Type: 

Q Erdisli * Medic eg sheet feed Q QjntruxE 

Filter by manufadun: 

Avery 

y 

Customize,,. 


□isifini tabs: si zee 


Cancei 


next .> 




label Wizard 



What would you like on yaur moling label 11 

Construct ysur label on the right by crozero fields from the left you may also 
type bent thstyau would ike to see cc- every labd right onto the prototype. 

Prototype bbei: 


Spedal Offer 


Cancel | < Back | Next 


Finish 



Label Wizard 


Oval lab e fields: 


Model 

Colour 

SPnoe 

rear 


Give the labels an appropriate name 
and select die radio button for Todify 
the label design. Click on emah |. 

Select all die controls except the 
one containing the text ‘Special Offer’. 

Drag diese down about 8 mm. Move 
the lower control down the label about 
8 nun. Select the middle six controls 
and move the left edge to the right 
about 25 nun. 

Select the control containing the text 
‘Special Offer’ and stretch it down to 
give it more space. Open the Property 7 
Sheet and set die Font Size to 16 
and the Text Align to < ; enter. Stretch 
the Extras field down to give it more 
space, so that all the data should be 

visible. This will need checking when die labels are produced and edited again if 
necessary. Your name at the bottom of die label should also be right aligned by 
setting the Text Align to Right. Check die labels’ layout from die HOME tab, 
using Print Preview to see all the labels set out on die sheet or Report Viev to 


ifthai Kvcdd you Ikt on your molitj Inbd? 

Construct yaur bbd do fi-'C right by choosing fields from the left. Sou may dso 
type text that ycu wodd Ike to see on every label right onto the prototype. 


Prototype label: 

Special Offer 

{Make} 

{Mode!} 

{Colour} 

{SFrbe} 

{Year} 

{Extras} 


Graham brsiw^ 


Coned 


< Bock 


Hnish 




































































































































18 DATA MANIPULATION 


see a single label. Save the labels, which 
should have changed from this into this. 

| Lab-els Sale pries less than £400o\ X 

|| 1 i ' t ■ i > 2 ' i ■ 3- ■ i ; : i ■ E < i 1 P ■ i ■ 7 i i ■ & ■ i ■ g ■ 

9 Psge Ht-ad&r 


Laseis Sale pne-e less than £4000* 


i l ■ « ■ 2 ■ i ■ 3 ■ I ■ 4 ■ I ■ 5 ■ I ■ e ■ i ■ 7 ■ ■ ■ 8 ■ i ■ 8 


9 PiQt hteacte* 


-► ’f Detail 



—1—1—i—1—1—1—1— 

-’Special Offer" 





Make 




Model 

E&lc-ur 



-1 

SPree 

Year 

■ 

iytras 




-"Graham Brown 


The six middle controls (those containing the fields) need labels. Click on the 
DESIGN tab and select die label box. Drag the label box out to die left of the 
Milk field, enter the text ‘Make’ and, in the Property Sheet, set die Font Size 
to . Set the -I eight of this control to the same as the field control. 

It should now look like diis. 
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="&rnham Brawn' 


Copy this control, paste it five times and move the 
new labels to the left of each field. Edit the text 
so that each shows what die field is. The label has 
changed to look like this. - 
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Check the labels’ layout from die HOME tab using tint Preview to see all die 
labels set out on the sheet. If need be, make any adjustments to the controls. 
Save the labels. 






































































































18.3 Present data 


^Activity 18k 

Open the database that you saved at the end of Activity I Sj. 

Find all the stationery items where the discount is 'Yes’’ and the sale price more than £30, 
For these items produce labels that: 

• have a page orientation of portrait and fit two side by side on the page 

have a 20 point, right aligned heading 'Discount Offers' at the top of each label 
show only the fields Type r Desc ription, olour and SPrice, sorted into colour order 

• have your name centre aligned at the bottom of each label 


18.3.5 Format reports 


r Task 18v 

Open the file saved in Task 18u. Using the extract that contains the calculated fields Profit and 
Percent, produce a new report from all the data that: 

has the PPrio, SPrh- and Prr-fit fields formatted as Euro with two decimal places 
, • has the Percent field formatted as a percentage value with no decimal places. 


Open the file saved in Task 18u. Create a new report from all die data in the extract 
using the Report Wizard . In die Tables/Querie box select the profit calculation 
que ry as die so urce of'die data. Select all fields using die double arrow key. Click 
diree times. Set die page Orientation to Landscape then click on 
. Use Profit calculation as the report title. Select the radio button for 


on 


Next > 


Next > 


Modify die report’s design, then click on 1 emi | . Adjust all the field widths so 
that all die data fits on the page. 

Move to the Detail row of the report. Hold down die <Ctrl> key and select 
the PPrice, SPrice and Profit field controls. In the Property Sheet select die 
Format tab and use the drop-down menu in die -ormat section to select Euro. 
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Move to the Decimal Places section and select 2. Click on the View icon to go 
into Report View and check that the formatting for these fields is in Euro and 
contains two decimal places. 

Repeat this process for die Perc cut field, left mouse click on die control for 
Percent in the Detail row of the report. Select die Format tab and use the drop¬ 
down menu in the Format section to select Percent from the drop-down list. 






































































18 DATA MANIPULATION 


Move to the Decimal Places section and select 0. Go into Report View to check 
that the formatting for this field is now correct and contains no decimal places. 
This is fine, but some field widths may need readjusting so that all data and labels 
are fully visible. Adjust these before saving the completed report. 


Activity 181 

Open the file saved in Activity 18k, 

Using the extract that contains the calculated fields Profit, Percent and UnitProfit, produce a new 
report. Apply appropriate formatting to this report. All currency values must be in Euro with two 
decimal places. All percentage values must be set to one decimal place. 


Advice 

If a question asks for a 
currency not held in this 
drop-down menu, select a 

Currency format. 


18 . 3.6 Use formulae in reports 

Other calculations may be needed on the data selected. These include calculating 
the sum (total), average, maximum or minimum values of selected data, or 
counting the number of items present in the selected data. All of these functions 
can be produced within a report in Access. 


Task 18w 

Open the file saved in Task 18v. 

Produce a new report from all the data that: 

displays at the bottom of the report the total profit if all the cars were sold 

* displays at the bottom of the report the maximum, minimum and average profit values 

• displays the number of cars in this report. 


You can use the Profit calculation report from Task 
18v to help you with this task. Close this report (if 
it is open) and right mouse click on it once in the 
Navigation pane so that you get the drop-down 
menu. Select Copy, then Paste a new version 
into the pane with a name that relates it to 
Task lSw. Open this report in Design View. 

Click the left mouse button on the bottom 
edge of the Report Footer and drag this down 
about 2 cm, so that this footer is now visible. 

Select die DESIGN tab, move to the Controls 

section and select the Text Box icon. - 

Move down into the Report Footer, click 
the left mouse button and drag to place a new 
control, in this case a text box, direedy below 
the Profit column. This positioning is important 
as diis control will be used to calculate the total 

profit for the data in this report. - 1 

If die Properties pane is not showing, right 
click the mouse button on die text box diat you 
have just created then select Properties from the 
drop-down menu. In the Property Sheet select 
the . 3 tab, find the Control Source section and 
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18.3 Present data 


type the formula =SUM([Profit]) into this row. The Property Sheet will change 
to this. - 


Profit calculation for Task IBw 
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The round brackets are part of the SUM function- the square 
brackets tell Access that tills is a field (in this case the Profit 
field calculated at run time). Format this control as Euro and 

set the Decimal Places to 2.- 


Property Sheet 

S*lection type: Text Bo* 


T«xt27 


Move the cursor into the label for this text box and type in 
the ! option ‘Total profit’. This can be entered in file label or 
in file Property Sheet pane using the Caption row like this. 
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18 DATA MANIPULATION 


* Page Footer 


^ Report Footer 


Change to Report View and make sure that the control is in the correct place 
and appears to give the right answer (it is not too large or too small). 

Rather than repeating this process four more times, it will be 
quicker to copy and paste these controls and edit each one to 
give the required results. Use the lasso tool to highlight both 
the Text Box and its Label. Use <Ctrl> and <C> to copy, 
then use <Ctrl> and <V> to paste the copies of these controls. 

Using <Ctrl> and <V> pastes the new controls directly under 
the existing ones and you do not need to reorganise the 
controls. It also extends the bottom of the Report Footer 
as needed. If you right mouse click and use Paste from die 
drop-down menu, this pastes die controls in die top left-hand 
corner of die Report Footei and you then have to drag and 
position each set of controls. Repeat <Ctrl> and <V> until you 
have fee sets of controls like this. - 
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In the last four controls containing labels, change die 
Captions to ‘Maximum profit’, ‘Minimum profit 1 , ‘Average 
profit’ and ‘Number of cars’. Select the second Text Box 
(for die maximum profit) and change the formula so that 
it becomes =MAX( [Profit] ). Change die formulae for the 
minimum profit so diat it becomes =MIN( [Profit]) and 
for the average profit so diat it becomes =AVG([Profit]). 

In die final control to count the number of cars, change 
the formula so that it becomes =COUNT([Profit]). 

The controls should now look like this. - 
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In the Property Sheet pane for the final Text Box, 
change the Format back from Currency to General 
Number. Set the Decimal Places for this control to 0. Check 
the layout and calculations in Report Vic . The completed 
calculations look like this. 
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Save the report. If you need to show evidence of die 
formulae that you used, use screen shot evidence of the 
calculated controls. 


Mo 30 September 2009 €935. DO 


Tcrt3l prtjffl 
Minim.ini profit 
** Minimum profit 
Average profn 
Number nf cans 


Advice 

If you are using screen shot evidence of calculated controls, make sure that each control 
is wide enough to show all of the formulae in full. If you do not show all the formulae, 
marks will not be awarded. 


^Activity 18m ^ 

Open the file saved in Activity 1SL 

Copy and edit the report which contains the calculated fields to produce one that: 

displays at the bottom of the report the maximum and minimum percentage profit for all 
the stationery items in stock 

displays at the bottom of the report the average profit per item 
displays the number of items in stock 
• uses appropriate formatting for all data. 

--1-/ 































































































18.3 Present data 


18.3.7 Sort data in reports 

Although Access has the ability to sort data in both tables and queries, it is easier 
to save the sorting until the data is produced in an Accot report. 


r. 


Task 18x 

Open the database that you saved at the end of Task 18w. 

Produce a report that: 

displays all the data for the cars made by Ford or Vauxhall 

• fits within the width of a single page 

is sorted into ascending order of make and model, then into descending order of sale price 

• has your name in the report header followed by 'Ford or Vauxhall'. 


You created the query in Task 18j. To produce 
this report, select the CREATE tab and click on 
the Report Wizard icon. In the Tables/Queries 
box select the Ford or Vauxhall query. Select aU 
fiel ds using the double arrow key and then click on 
twice to obtain this view’. - 


Next > 


Use the drop-down lists to select the Make field, 
then the Model field and, finally, the SPrics field. 

For the SPrk field, click on [ amending J to the right of 
this field and it will toggle (change) to pSS ce n Snc^. 
When the fields have been set as shown, click on 

. Set the Orientation to Landscape and 


Next > 


rim through the final stages of the wizard, giving this 
report a suitable name. This process is die same for 
other data types such as dates. 


Report Wizard 


What sort mdn- Cb you want far ynur remrck? 
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^Activity 18n ^ 

Open the file saved in Activity 18m. 

Produce a new report f rom all the data that 

displays all the blue or black stationery items 
fits within the width of a single page 

is sorted Into ascending order of colour and type, and then into descending order of 
description 

has your name in the report header followed by 'Blue or black stationery items'. 
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Presentations 


In this chapter you will learn: 
m what a presentation is 

• why consistency in your presentation is important 
« how to open a source file 

• howto use a master slide to place objects 
m how to create presentation slides 

• how to add and edit text 

• howto insert an image 

• how to create and add a chart to a slide 

• how to insert other graphical features to a slide 

• how to use transitions between slides 

• how to animate objects on a slide 

• howto display a presentation 

• how to save and print a presentation. 

For this chapter you will need these source files from the CD: 

• html.rtf 

• powerpoint rtf 

• pnessound.mpB 

• presvideo.avi 

• sloganjpg 
m website.jpg. 


19.1 What is a presentation? 

A presentation is a series of slides used to give information to an audience. 

A presentation can be used in many different ways: to teach or inform as a 
visual aid in a lecture, or as a constant on-screen carousel giving information or 
advertising, tor example in a shopping centre or mall. 

The media for deliver}- and type of presentation developed will depend on the 
purpose of the presentation and the target audience. For example, you would design a 
presentation on road safety to a class of five-year-old children to be short (for a short 
attention span); have only a tew simple words (as they cannot read fluently); and 
contain bright, colourful, moving images (to keep their attention). The medium for 
the delivery of diis presentation would be a multimedia projector and large screen. 

It is important to understand all of diis information before starting to design and 
develop a presentation, as different media will require different screen/page sizes. 
Most presentations will require a consistent colour scheme and consistently applied 
styles to all slides. You will be given details of these colour schemes and styles. 

Consistency is really important in the development of your presentations; 
simple themes and colour schemes using one or two fonts save presentations 
from being messy and disorganised. A well-structured and organised presentation 
usually says to the audience T am a well-organised and reliable person’. One way 
of doing this is to use a master slide. 

19.2 Open a source file 

If you are given a source file that contains the slide contents, in older versions 
of PowerPoint the slide master/s had to be created first and the slide contents 
imported. In more recent versions the slide contents have to be opened and the 
master slide created after the contents. If new slides or slide contents are to be 
added by hand, then setting up the master slide would be a good starting point. 







19.3 Use a master slide to place objects 


Task 19a 

Open the file powerpoint.rtf, which will be used to create a short presentation for IGCSE 
students telling them how to use PowerPoint The medium for delivery will be a multimedia 
projector with a 4:3 aspect ratio. 


J 


Open PowerPoint and double click the left mouse button on Blank 
Presentation. Select the FILE tab followed by pen. Find the source file 
using the Computer option, which opens the Open window. Select the correct 
directory and change the file type box from All PowerPoint Presentations to 

All Files. 

The source files will be supplied as eidler 
text files (in .txt format) or rich text files (in .rtf 
format). The difference between the two is that 
.rtf files hold some formatting and styles (like text 
"size and fonts) while .txt files only contain the 
characters and no formatting or styles. 

Double click the left mouse button on the file 
powerpoint.rtf. 

— The file opens like this. 

Save this as a presentation with the filename 
task 19a. 

Before changing any of the slides, you will now 
create and edit the master slide. 



19.3 Use a master slide 
to place objects 

A master slide allows you to design the 
layout of your slides before you start 
adding objects (such as text or images) 
to the slides. It holds the information 
on colours, fonts, effects and the 
positioning of objects on the slides. 

Open the file saved in Task 19a and 
select the View tab. Find the Master 
Views section and click on the Slide 
Master icon. -. 
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Task 19b 

Open the file saved in Task 19a. 

Create a master slide with a pale yellow background on the right-hand side (about a quarter 
of the width) with one vertical dark blue stripe as a border for the yellow background and two 
horizontal dark blue stripes. Each stripe should be 4 points wide. It should look like this. 






















































19 PRESENTATIONS 


The display will change to this. 

The layout of a presentation will depend on the 
medium for its delivery. In this task you are told 
that the medium for delivery will be a multimedia 
projector with a 4:3 aspect ratio. If you are not told 
the aspect ratio in the question, assume that it is 4:3 for 
multimedia projectors and 16:9 for presentations using 
a monitor. To change the slide size, go to the size 
section of the toolbar, click on the Slide Size icon and 
select the correct aspect ratio. - 
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Because the slide contents have been opened and die default 
setting for PowerPoint on my computer is an aspect ratio of 
16:9,1 get this pop-up window. 

If you get this message, select the Maximize button. 

Use the scroll bar on the left of the window to scroll 
to the top and select the Primary Master Slide (the top 
one). This master slide is copied by all the other sub-types 
that are listed below’ it. - 


You arE scaling to a ne* slid e size- Wojld you like to mawmize the sire of your 
content, or scale it do*n to ensure it Mil fit on the new slide? 






For this task the master slide has to contain a number of 
lines and one filled area. You should start with the filled area. 

This will be created by placing a filled rectangle in the right place. However, this 
rectangle will cover some of the objects already on the slide, so these objects to be 
resized or moved out of the way first. 

Select the title text placeholder and use the drag handle to resize this text box. 
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19.3 Use a master slide to place objects 


Repeat this for the body text placeholder on the 
master slide. This box has also been made less 
deep using the lower drag handle to create space 
to move the slide numbering. 

The text box containing the slide numbering 
is too small to resize, so tins will need to be 
moved from the right-hand side. Drag the entire 
text box into the space created below the body 
text box. 

The page layout should now look like this. - 

Select the INSERT tab and find the 
IIlustra section. Click on the Shop* icon 
and select die Rectangle option from die drop¬ 
down menu. 

Use the drag tool to drag a new rectangle that 
fills about a quarter of die right-hand side of die 
slide. Make sure that diis rectangle fits to the 
top, bottom and right edges of the slide and 
leaves no white space. 

Advice 

Many shapes, such as the rectangle, can also be found 
in the Irawinc section of the HOU tab. 


Ewnoa 

Al_"U^OO 

H < > * 


% <J$ 


Shape GIF’ 

__ Shape Outline - 

Arrange Quick 

Styles t ^ Shfl P c 

Drawing _r; 


You now need to edit the appearance of the 
rectangle. Select the HOME tab and find die 
Drawing section. Use die Shape Fill icon to 
select the fill colour and click on the Shape 
Outline icon, followed by No Outline from 


the sub menu, to remove the border from the 
rectangle. The master slide 
should look like diis. - 
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Click to edit Master title 
style 
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You will notice diat all the 
odier master slides (down 
die left-hand side of die 
window) now show the yellow 
background. 

Next you need to add die 
three blue lines to the slide. 

Select die HOM E tab then, in 
die >rawing section, select die 
Shapes icon and click on the 
Line option from die drop-down 
menu. Use the drag tool to draw 
a vertical line on the border 
between the yellow and white 
areas. 
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19 PRESENTATIONS 


Advice 

Holding down the <Shift> key while placing the line forces it to be either 
vertical, horizontal or at 45 degrees. 

Use the Shape Outline icon to change die line colour to dark blue. 

The Shape Outlin icon can also be used to change the line thickness. 
Select eight and, from the sub-menu, select the line weight. For this 
task the line weight should be 4 points. This option is not available from 
this menu so select the nearest weight available, in this case L-U points. - 
Right mouse click on the line and select Format Shape., from the 
drop-down menu. From the Format Shape pane adjust die line '/id tlx: 

to 4 points. I- 

Repeat this process to add the two horizontal lines to the master slide 
in the positions shown in the task. 

Advice 

You may find it easier to copy the first line and paste it twice; rotate the two 
new copies and resize and place them as required by the task. 



Save the presentation widi the filename taskl9b. 


r Task 19c ^ 

Open the presentation that you saved in Task 19b. 

Include the heading 'Using PowerPoint , left aligned in a dark blue, 60 point serif font 
above the blue line at the top of the master slide, include an automated slide number 
in the bottom left of the footer. 

Enter your name, centre aligned, in the white area at the bottom of the master slide. 

Use a black, 14 point, serif font 

Place a dip art image of a computer or peripheral in the right-hand area. Crop and/or 
resize the image so that it fits within the yellow area and will not overlay the dark blue 
lines. Do not distort the image. Make sure that the image fills more than 50% of the 
available space. 

Save your presentation, 
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19.3 Use a master slide to place objects 


To include the heading, add a new 
text box in the top left section 
of the slide. This text box will 
replace the title text box, so move 
the title text box down the slide 
to below the blue line. Go to the 
INSERT tab and click on the Text 
Box icon in the Text section. Drag 
out a new text box then select the 
HOME tab and find the Font 
section. Set the font size to 
point and select a serif font, for 

example Times New Roman. - 

Enter the text ‘Using PowerPoint’ 
into this text box. You may need to 
move/resize the master text style 
to get this text box. The window 

should now look like this _ 

Highlight this text and set the 
font colour to dark blue, using the 

Font Color icon. - 

As die text is already left aligned, do not adjust the alignment. Notice how die 
text box has been aligned with the other objects on the slide so it can be checked 
that the text is left aligned. 

The automated slide number is in the object moved from the right side of 
the footer. The task asks for this to be placed on the left in the footer. Resize 
this object (as shown previously) and change its alignment to left aligned by 
clicking on the Align Text Left icon in the Paragraph section under the 
HOME tab. Drag the box into the bottom left corner. As the date is not 
required on all pages, this object can be deleted before moving the automated 
slide number. 

Enlarge the automated footer so that it fills die width of the white space, as 
shown. Make sure that you enlarge the footer so that it overlaps die slide number, 
which will ensure that it can be seen that the 
object is centre aligned. Change the text and 

the slide number to a black, 14 point, serif _ 

font as described above. The finished footer 

area should look like this. - ' - 

Although you have set the footer area of 
the master slide, you have not yet added 
your name to the footer, nor told PowerPoint to display the 
page numbers. To do this, select the INSERT tab then, in 
the Text section, click on the Header S; Footer icon. This 
opens the Header and Footer window. 

Tick the box for Slide number and the box for - 

Footer. Move the cursor into the text box for Footer—- ~~ 

and type in your name. To set this on all slides, click on 

| Appl^ Id All | 
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19 PRESENTATIONS 


Use the drag handle to enlarge the body text box on the master slide. 

Now move down into each of the other master slides and resize all text boxes to 
ensure that they fit within die white space; for example, from diis to this. 
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If the task requires particular font styles or sizes for each of these objects, these 
can also be set in these master slides as described earlier. 

Depending on the presentation being created, the placeholders for the body 
text and title text will also need moving for some of the other master slide items 
<— Move to each in turn and make sure that the text placeholders fit between the 
lines on die master slides. This will only need to be completed for the style of 
slides that you need for this presentation. 


19.3.1 Clip art images 

To insert a clip art image, return to the top Slide Master and select die INSERT 
tab. In the Images section click on the Online Pictures icon to open the Insert 
Pictures search pane. 

For this task you need to find an image of a computer, so enter ‘Computer’ 
in the Office.com Clip Art box, then dick on the search 
icon or press die return key. 

This searches the online dip art library and finds pictures 
that may match what you are searching for. You can also 
browse your local drives for other images. Look through 
the images to find one that will fit w r ell in the available 
space - remember that you can crop and resize the image 
but cannot distort it. When you have chosen the image, 
double dick the left mouse button on it to download it. - 


Advice 

Use Insert + Pictures 

to insert images supplied 
to you rather than clip art. 


This places this clip art image on to the master slide. Move 
and resize it so that it fits into the correct area. To crop the 
image, select the image and dick on the FORMA tab. 

In the Size section, dick on the Crop icon. 
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19.4 Create presentation slides 


With the crop tool selected, use the drag handles of the image to crop the 
edges so that it changes from this to this. - 
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When the master slide is complete, select the VIEW tab and, in the Presentation 
Views section, click on the icon for Normal page layout. 

Save your presentation as task 19c. 

19.4 Create presentation slides 

One method of getting the text for the slides is to open an .rtf or .txt file (as you 
did in Task 19a). The second method used to create presentation slides is by 
inserting a new slide into an existing presentation and adding the text manually. 


r Task 19d ^ 

Add a new slide between slides 4 and 5 of the presentation that you saved in Task 19c This slide 
will contain the heading 'Ease of use', a chart and this bulleted list: 

♦ 86% of students found it easy to use • 120 students in the sample. 

Use this data to create a chart: Easy - 103, Difficult - 12, No response - 5. Show the percentage 
of students in each category. 

On slide 1, add the heading 'Hints and tips', and add the subheading 'for IGCSE students'. 

Set the following styles of text throughout the entire presentation: 

♦ heading: dark blue, serif, left aligned, 40 point 

♦ subheading: blue, sans-serif, centre aligned, 30 point 

bulleted list: black, sans-serif, left aligned, 24 point. 

Save the presentation. , 


OflksTIwme 




Open the presentation saved in Task 19c. 
Move into the left pane and select the licks 
tab (if it is not already visible). Click the 
cursor between slides 4 and 5 so that it shows 

a horizontal line like this. - 

Select die H( )ME tab and, in the Slides 
section, select the drop-down menu for 
New Slide. Look at the different slide 
layouts available from this menu and 
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19 PRESENTATIONS 


select the layout that matches the slide you are going to produce. This slide 
needs a small bulleted list and a chart, so the most appropriate slide type will be 
. Although the option for ‘Content with Caption’ looks correct, it 
is more difficult to manipulate the caption box. Click once on this icon to get 
the new slide. 

Delete both of die top text boxes diat say ‘Click to add text’. These are not needed 
in tliis slide. To do this click on die line for the text box and press the <Backspace> or 
<Delete> key. Use the drag handles to edit die two larger placeholders below diem to 
make diem fit die available space. The slide will change from tliis to this. 
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Click in the dde placeholder and add the heading ‘Ease of use’. Select the left 
object below the tide. Click on the bidleted text ‘Click to add text’. This will 
change tliis object into a text box. Type in die text ‘86% of students found it easy to 
-use’, <Return>, ‘120 students in die sample’, so diat it looks similar to diis. 

It is sensible to complete all die text parts of this task together and then add 
the chart at the end. Move on to slide 1. Replace the text ‘Blank Slide’ with the 
heading ‘Hints and tips’. In the lower placeholder replace the text ‘Text here’ 
with ‘for IGCSE students’, so that slide 1 looks like tliis. - 
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19.4 Create presentation slides 


Some slides do not always import as you want 
them. This slide has imported as a bulleted list 
rather than as a title slide. 
To change it to a title slide, 
right mouse click on die 

L slide background and select 

T :U r Anh Sill Hp 


Paste Options? 

ft -H 

T\ Layout 


Fe^e-t Slide 
l Gnd and Guides.. 
Ruler 

Format Efltkgrcund... 


Layout. Select Title Slide 

from the list of available 
options. The slide will change 
to look like this. 


19.4.1 Set the styles for an 
existing presentation 

Select die VIEW tab followed by Slide Master 
and select the Primary Master Slide (the top 
master slide). Highlight all die text in die 
heading (title) style placeholder and click the 
right mouse button to obtain a drop-down 


menu and miniature toolbar to allow you to edit 
the text style. 
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Times New Rom T 


40 
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The heading style needs to be a dark blue, left 
aligned, serif font. Select a serif font, such as Times 
New Roman, using the font list. Use the Text 

icon to select a dark blue colour and (if need 
be) use die .Sign Text Left icon to change the text 
alignment. Use the drop-down list for the font size 
to change it to 40 point. The text box should now 
look like this. 

Use a similar method to set die first level of the 
bulleted list to a black, sans-serif, left-aligned font 
(no changes are needed for these parts), 

24 point high. Adjust the font sizes for the other 
levels of bullet points so that diey are smaller 
relative to this one. 

The subheading style is not visible in this master 
slide, so you need to move into the master slide 
for the Title Slide Layout (the first master slide 
down). Highlight die text for the Master subtitle 
style and set this to a blue, sans-serif, centre 
aligned, 30 point font. Use the same mediod as 
you did for the Master title style. - 

Move dirough each slide master in turn and edit 
any of the styles on other page layouts that need to 
be set. 
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19 PRESENTATIONS 


Select the VIEW tab and the Norn a I icon. Check each slide carefully to make 
sure that the styles that you have changed have been applied to each slide of the 
presentation. 

Advice 

You must open the data file into PowerPoint before setting up your master slides 
and styles. The instructions given in this task may not be in the easiest order within 
PowerPoint. It is sensible to read through the task before starting. 


It is very important to make sure that all slides are consistent. Don’t assume that 
the software itself will format the slides correctly and do check each slide carefully. 


19.4.2 Create a chart in 
PowerPoint 


Move on to slide 5. In the task you were 
instructed to: ‘Use this data to create a chart: 
Easy - 103, Difficult - 12, No response - 5. 
Show the percentage of students in each 
category.’ 

Click on the chart icon in the unused object on 
this slide. This opens the 7 . ill window. 
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You must decide which ty 7 pe of chart is the 
most appropriate for the task. In this case, you 
are told to show the percentage of students in 
each category. There is a due to the need for 
percentage values in the bullet points on the 
left of die slide. Because the chart needs to 
show percentage values (parts of a whole), a 
pie chart is die most appropriate type of chart. 
Select a simple pie chart from th e available 
chart types and click on I . This opens a 

default pie chart, but does not use the correct 
data. The slide should now look like this. - 
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19.4 Create presentation slides 


As you can see, the chart does not relate to the data for 
this task. Instead, it is about quarterly sales in a company. 

It may also open an Excel style spreadsheet like this that - 

contains the data. 

If this does not appear, select the DE SIGN tab and 
under Chart Tools, find the Data section and click on the 
Edit Data icon. 

Move into cell B1 and replace the label ‘Sales’ with 
the word ‘Students’. In cell A2, enter the text ‘Easy’ so 
that it replaces the existing text, in A3 type ‘Difficult’ 
and, in A4, ‘No response’. Replace the sales figures in B2 
with 103, in B3 with 12 and, in B4, with 5. Delete die 
contents of cells A5 and B5. Drag the blue range marker 
using the drag handle so that it includes cells A1 to B4 

only. It should now look like this. _ _ r 

l— The slide now contains die chart. Close the spreadsheet 
containing the data. Save the presentation as task!9d. 
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Advice 

Charts may be created from contiguous or non contiguous data and can have features 
such as titles, legends and labels for axes and segments. All the features that you studied 
in Chapter 16 can be applied to a graph or chart before it is cut and pasted into the slide. 


19.4.3 Use charts imported from a spreadsheet 

The latest versions of Microsoft Office have made the process of creating a chart in 
Excel almost identical to the creation of a chart within PowerPoint. In Excel select 
the INSERT tab and, in the Charts section, click on Pit Chart. For more detail 
of the production of the chart please refer to Chapter 16. When the chart has 
been created and fully labelled, copy the chart in Excel and paste it on to a slide in 
PowerPoint. Resize the chart to fit the available space. 
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r. 


Activity 19a 




You are going to create a short presentation for IGCSE students giving them advice on website 
authoring. The medium for delivery will be a multimedia projector. 

Create a master slide with a green background at the top {about-1 of the height) and at the 
bottom of each slide (about -yh of the height) with a dark green horizontal line as a border 
between the white and green backgrounds. Add two vertical dark green lines to the left of the 
slide. Each tine should be 6 points wide. It should look like this. 

HTMl 


-4 




Include the heading 'HTML', right aligned, in a black, 40 point, sans-serif font at the top of the 
master slide (as shown above). Include an automated slide number in the green area to the left 
of the two vertical lines. Make this a 14 point, black, sans-serif font. Include your name right 
aligned in the footer in the same style as the page numbering. 

Set the following styles of text throughout the entire presentation: 

heading: black, sans-serif, (eft aligned, 40 point, within the green 'header' section 

subheading: red, serif, centre aligned, 40 point 

bulleted list: dark green, serif, left aligned, 32 point 

level 2 bulleted list: dark green, serif, left aligned, 24 point 


Place a very small clip art image of a computer or peripheral in the bottom right corner of the 
white space. Crop and/or resize the image so that it fits. Do not distort the image. 

Import the file html.rtf, placing the text as slides in your presentation software. On slide 1 add 
the heading 'Hints and tips' and the subheading 'for IGCSE and Level 2 students'. 

Use this data to create a chart: Text editor - 42, FrontPage - 37, Dreamweaver - 31. Show 
the percentage of students in each category Insert this chart into slide 4 with the heading 
'Percentage of users from the survey'. 


19.4.4 Audience and presenter notes 

Delivery of a presentation with a multimedia projector may include the use of 
audience notes and/or presenter notes. 

Audience notes 

Audience notes are paper copies of the slides of a presentation that are given 
to the audience so that they can take them away and refer to them alter die 
presentation. Sometimes people will want to write their own notes on their 
audience note printouts during a presentation. These can be printed in different 
formats, with several slides on a page, or just one slide with space for the person 
to add their own notes. 

Presenter notes 

Presenter notes are a single copy of the slides from a presentation, with prompts 
and/or key facts diat need to be told to the audience by the person delivering 
the presentation. These notes are sometimes printed and not usually given to the 
audience. 















19.4 Create presentation slides 


Add presenter notes 

r Task 19e N 

Open the presentation that you saved in Task 19d. Add the following presenter notes to the 
slides: 

Slide 1: Welcome to this presentation giving you useful hints and tips on using Microsoft 
PowerPoint for your IGCSE practical examinations. 

Slide 2: The presentation that you are watching has been made using PowerPoint. 

Slide 4: Hyperlinks can be used to give different paths or to open external websites or 
documents. 

G Slide 5: Graphs and charts can be added to enhance a presentation. 

___ j 


Open die presentation that you saved in 
Task 19d in Normal view. In the orange 
toolbar at the bottom of die slide is a 
BaUUH icon. Click on this to show the 
presenter notes area of die page. 

Move die cursor to the Note', area 
of the screen. Click the cursor into this 
box and type the presenter notes for 
slide 1. Use die Slides tab to select 
the next slide and continue with diis 
process until all of die presenter notes 
have been entered. Not all of the slides 
have presenter notes. These notes will 
not appear on the slides when the 
presentation is run. You will learn how 
to print these so that the presenter can 
read from them later in the chapter. 

Save die presentation as task!9e. 
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Advice 

Take great care when entering data in presenter notes. Check carefully the use of capital 
letters and punctuation. 

19.4.5 Use images and sound 


"\ 


Task 19f 


Open the presentation that you saved in Task 19e. 

Add the image slogan.jpg to the bottom of the final slide, above the blue line. Crop the image 
so that the red line and all contents below it are removed. Resize the image so that it fits about 
1 cm from the left edge of the slide, 1 cm above the lower blue line and 1 cm to the left of the 
vertical blue line, maintaining its aspect ratio. Adjust the brightness and contrast of the image so 
that the background colour (pale yellow) is not visible. 
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In Task 19c yon inserted a new image from clip art into the master slide. For this 
task yon are going to insert an image given to yon as a file. 


Advice 

It is easier to manipulate these objects if the ruler is showing. To select the ruler, use the 
VIE tab, find the Show/Hide section and click on the tick box for luler. 


Open the presentation saved in Task 19e and 
use the Slides tab to open slide 7. Select the 
INSERT tab and then click on the Pictures 
icon. This opens the Insert Pictur window. 
Search through the files until you locate slogan, 
jpg, select the file and click on 5" F to insert 
the image into the slide. Click the left mouse 
button on the image and from the ORMAT 
tab select click on the top tool icon. 


Drag the lower handle up the screen above 
the red line, but below the red text, to crop the 
image. 

Click the left mouse button off the image then 
back on it and drag the image down so that the 
left and bottom edges are in the correct place on 
the slide. -- 


Grab die top right drag handle and drag this 
to resize the image to the correct position to 
the left of the vertical blue line. The image 
should now look like this. 


To remove the pale yellow background 
colour from tills image, you need to adjust the 
image brightness and contrast. Click the right 
mouse button on the image and select Format 
Picture,., from the drop-down menu. This 
opens die Format Picture pane to the right 
of the slide. Select the Picture option 
from the right. Double click on the Picture 
Corrections option to open this menu. 
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Move the sliders for the Brightness and Contrast, 
so that the pale yellow background disappears but 
the other colours remain unaffected. These figures 
are found using trial and error: both settings change 
from 0% to a brighmess of around 35% and a contrast 
of around 75%. 







































































19.4 Create presentation slides 


When you have completed this, close the 
Format Picture pane. The slide should now look 
like this. 

Notice how the red colour in the text has 
changed from its original dark red colour 
(see above) to this shade of red. 

Save the presentation as taskl9f. 

Add an animated image to a slide 

To add an animated image (lor example an 
animated gif file) to a slide, use the same method 
as adding a still image. 



Add video to a slide 

Open die presentation and scroll down to the end 
of the last slide. Click just below this slide to place 
the orange line at the bottom like this. 

From the HOMI tab select the New Slide icon 
then click on the Title and Content option. 

Add an appropriate title, such as ‘Sample video’, 
in the title placeholder. Look carefully in the 
centre of the content placeholder and choose 

the Insert Video icon. Use the From a file - 

option to find the file presvideo.avi. in the 
— Insert Vide* window, then click on the 
Insert button.- -. 
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Click on the PLAYBACK tab and find the Video Options section. Set the Start setting to Automatically 
using the drop-down menu. 

The video will now play when the slide is opened. Save the presentation as taskl9g. 


r Task 19h > 

Open the presentation that you saved in Task 19g. Add the sound clip pressound.mpS to 
slide 1. Play this sound track only once when the presentation is run. 

V- - J 

Add sound to a slide 

Open the presentation in slide 1. Select the INSERT tab, click on the no; 
icon, then on Audio oil My PC... firom the drop-down menu __ 


From the Insert Audio window 
choose die file pressound.mp3 and 
click on the Insert button. 

The audio file (sometimes called 
a sound clip) is now on this slide. 
Move die cursor to the AUDIt 1 
TOOLS tab and double click the 
left mouse button to select Play in 
Background.- 1 
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This will automatically change some of the other settings, for example die irart 
option changes from ‘On Click’ to ‘Automatically’ and die ‘Play Across Slides’ 
and ‘Loop until Stopped’ check boxes have been ticked. As die question asks 
for die sound track to be played only once, remove these two ticks. Test the 
presentation to check that it works. Save the presentation as task!9h. 





























































19.4 Create presentation slides 


Task 19i 

Open the presentation that you saved in Task 19h. Add; 

• an arrow on slide 5 pointing from the first bullet point to the largest segment of the pie 
chart 

■ a callout box on slide 6 telling the reader that the image of a computer is placed on the 
master slide 

- the text '© Microsoft' at the end of the first bullet point on slide 6 in a in a black, 12 point, 
sans-serif font 

a 6 point, horizontal, red line on slide 6, above the image you inserted in Task 19f. 


Open the presentation and select slide 5 using the tab. Select the INSERT 

tab and click on the Shapes icon. 

A drop-down menu of available 

shapes will appear. -> 

Select an arrow to be included 
on the slide. Click the left mouse 
button where you want the 
arrow to start and drag the point 
of the arrow to the position 
that you want it to finish. The 
finished slide should look like 
tills. 

To place the callout box on 
slide 6, select slide 6 and again 
select the INSERT tab and 
Shapes icon. This time select a 
callout box from the allouts section of the drop-down menu. Click on 
die slide and drag the callout box to draw it. It is easier if you make the box 
too large and reduce the size later. When you have placed the box, grab and 
drag the yellow handle to move the point of the callout box so that it points 
to the image. 1 - 1 
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Type the text that you require into the callout box (you cannot see the cursor as 
you can with a text box) and then resize the callout box using the drag handles. 1 
It may look similar to diis. 

To insert the copyright symbol, click the left mouse button to place the cursor 
after the ‘t’ at the end of the first bullet point. Select the INSERT tab and click 
on the Symbol icon. 
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19 PRESENTATIONS 


This opens the Symbol window. Scroll through the available 
list of symbols until you find die ‘O’ symbol. 


Click on this symbol and dien click on | ™ 1 followed by 
. Add the text ‘Microsoft’ after the symbol and highlight 
bodi the symbol and the new text. Set this to a black, 12 point, 
sans-serif font using the methods learnt earlier in the chapter. 

To insert the red line, select the INSERT tab, then click on 
the Shapes icon and select a line. Drag the line horizontally 
across the page. Click the right mouse button on the 
line to open the Format Shape window. Use the 
Line outlin and Line style sections to change the 
colour and thickness of the line. The completed slide 
should look similar to this. - 
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Using PowerPoint 


Save die presentation as taskl9i. 


Task 19j 

Open the presentation that you saved in Task 19i. Apply 
transitions between all slides in your presentation. 
Animate all the bullets on slide 3 so that they appear one 
at a time. 


Now experiment 

* Play with PowerPoint^:™,,* 

* Try its features 
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Working with PowerPoint 
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19.4.6 Transitions between slides _ 

Transitions between slides are the methods used 
to introduce a new slide. This can be simply 

replacing the existing slide with a new slide or using a number of different 
features to change from one to another. All transitions are located in the 

TRANSITIONS tab. 

Open the presentation. Select the TRANSITIONS tab and find the 
Tra nsition to This lide section. Click the left mouse button to apply a 
transition and see the effect that it uses. There are more transitions available; 
you can use die scroll bar to see them. 
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Click on the icon to select the transition that you wish to use and then click on 
the Apply To All icon to apply the same transition to all slides. 


Advice 

Always use the same transition effect between slides and the same animation effect 
throughout the whole presentation. Consistency in these areas is just as important as 
using consistent styles and colour schemes. 















































































79.5 Display a presentation 


19.4.7 Animation effects 

Select slide 3 and highlight only the first item in the bulleted list. Select the 
ANIMATIONS tab and find the Animation section. Click the left mouse button 
to apply an animation and its effect. There are more animations available; you can 
use the scroll bar to see them. 
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Click on the icon to select die animation diat you wish to use. To set each bullet 
to be individually animated, select them one at a time to apply the animation to 
each individually. To change when the bullets appear, use the 
Start and Delay options. 
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Opening the Animation Fane allows you to see the timings and to edit these 
by dragging the slide bars for tuning (as shown) or by clicking die right 

mouse button on each animation. - 

The task instructed you to ‘animate all the bullets so that they appear one 
at a rime’, so select Fade, r ipe or Float Ii for each bullet point. This sets 
the animation. The timings are set as shown above, so there is a small delay 
between each bullet; in this case the chosen delay was 2 seconds, but this 

has only been applied to the first bullets. - 

It is a good idea to have the mutation Pane open so that, when you 
need to show evidence of your animation effects, these can be seen. To test 
the animations, highlight those you wish to test in the Animation Pane 
and click on pli>iSt ' ec ‘ Mi . Save the presentation as task!9j. 
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19.5 Display a presentation 

The easiest way to display a presentation is to press the <F5> key, which runs 
the presentation train the start. An alternative is to select the iLIDE SHOW 
tab and choose from die options to start 
from the beginning, from the current slide, - 
or to present online and allow others to 
download and run your presentation. 

To stop a presentation that is running 
press the <Escape> key. 
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19.5.1 Set up the slide show 

To set tip the slide showy select the >L3 DE SHOW 
tab then click on the icon for Set Up Slide Show. — 
This opens the let Up Show window, which will 
allow 7 you to set die show 7 up in the w 7 ay you w r ant 
to deliver it. If the show is to be used as an on¬ 
screen carousel, perhaps to show messages around 
a building or to visitors in a foyer, it is usual to 
loop die show continuously. This is selected by 

ticking this box. - 

Other options for showing the presentation 
manually, with or without the animations rmining, 
can also be selected from this window. When you haw 
made your choices select die <x 1 button. 


























































19 PRESENTATIONS 


19 . 5.2 Save a presentation 

As with all your work, make sure that you save your presentations regularly using 

FILE and Save. 

19 . 5.3 Print a presentation 

To print evidence of your work, you must identify what types of printouts are 
required. Sometimes you will be expected to print only the slides, but more often 
you will need to print audience or presenter notes; for these printouts you will 
need to select FILE and Print. Screen shots are the best way to show evidence of 
transitions and animations. 


r Task 19k 

Open the presentation that you saved in Task 19j. Print your presentation showing: 

** only the slides 
presenter notes 

: audience notes with three slides per page and space for the audience to make notes 
G evidence of the transitions between slides 
evidence of the animations used on slide 3. 



Print slides 

Select FILE: and Print to open the Print 
window. Li the iettin section, select 

Print All Slides if all slides are required. - 

To print only the slide/s content w r kh no 
additional notes or space, select : ull Page — 
Slides. 

An example of die printed material 

(in this case slide 1) is shown here. - 

To send to the printer click on Print. 
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79.5 Display a presentation 


Print presenter notes 

In the Settings section, select Notes 
Pages, which will produce a view of 
the slide with the presenter notes 
that you placed with each slide printed 
below the slide. Click the Print button 


Print audience notes 

As you can see in die screen shot, the drop¬ 
down menu for die type of printing offers a 
wide range of options. If you require spce 
for die audience to make their own notes, 
then 3 Sikh per page is the best option. 
This matches the printout required for die 
third part of Task 19k. 
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19 PRESENTATIONS 


Print evidence of slide transitions 

Select die IEV tab and click on die icon for ilide Sorte* view. Use the <Print 
Screen> key on your keyboard to copy this into the clipboard and paste the image 
into a word-processed document so diat you can add your name and other details 
before sending it to the printer. 
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You can see from the Slide Sorter view the evidence that transitions have been 
added to each slide. 
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Print evidence of animations 

Select the VIEW tab and click on die Normal icon to return to the Norma! view 
of the slides. Select slide 3. Make sure diat the Animation Pane is visible to the 
right of die slide. Use the <Print Screen> key on your keyboard to copy this into 
the clipboard. Paste the image into a word-processed document so that you can 
add your name and other details before sending it to the printer. 



















































19.5 Display a presentation 
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The numbering next to each bullet point shows that each bullet is animated 
separately from the others. Further detail about the animation of the bullets can 
be seen in tiie Animation Pane. - 


Activity 19b 

Open the presentation that you saved in Activity 19a. 

Add the following presenter notes to the slides: 

Slide 1: Welcome to my presentation giving tips about website authoring using HTML 

Slide 4: An intranet is internal within an organisation and is managed. The internet is global and is not managed. 

Slide 6: There are many other websites that can offer you help. 

Place the image website.jpg on the right side of slide 6, Crop this image so that only the crest and name are visible as shown below. 

Add a red arrow, 3 points wide, from the text 'Cambridge website' to point to this image. 

Apply transitions between all the slides in your presentation. 

In slide 3 animate all the bullets so that they appear one at a time, in the order that they are in the list. 

Print the presentation showing: 


presenter notes 

audience notes with six slides per page 
evidence of the transitions between slides 
evidence of the animations used on slide 3. 
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Data analysis 


In this chapter you will learn how to; 


• create the layout for a spreadsheet model 

• enter text and numeric data into a spreadsheet 

• use editing functions, such as cut, copy and paste 

• enter formulae and simple functions into a spreadsheet 

• replicate formulae and functions in the spreadsheet 
test the data model 

£ select subsets of data within a spreadsheet 

• sort data within a spreadsheet 

• change the display and format of cells within a spreadsheet 

• change the size of rows and columns within a spreadsheet 

• adjust the page orientation 
$ save a spreadsheet 

• print a spreadsheet displaying formulae or values. 

For this chapter you will need these source files from the CD: 


• classlistxsv 

• client csv 

• clubs.csv 

• costs, CSV 

• items, csv 

• jobs, csv 

• operators .csv 

• project, csv 


• rooms, csv 

• salary,csv 

• sales,csv 

• staff.csv 

• tasks, csv 

• teachers .csv 

• tuckshop.csv 

• tutors, csv. 




20.1 What is a data model? 

For data analysis, you will use a spreadsheet model to explore different possible 
answers. These models are often financial, mathematical or scientific. It is sometimes 
called using a Svhat iff scenario or 'what iP modelling. It lets you change data in the 
spreadsheet to see what will happen to the results. In a practical examination you may 
be asked to build a simple spreadsheet model and edit (change) the data within the 
model, or even change die model itself, to produce different results. 


20.1.1 Spreadsheet basics 

You will use Microsoft Excel to create 
your data model. Select die 
Excel icon from the desktop. 


From the next screen select ‘Blank 
w-orkbook’. - 


A spreadsheet is a two-dimensional 
table split into rows and columns. 

It looks like this _ 


It is made up of a number of 
individual cells, like this. 


B lank workbook 


This cell (w r idi the darker outline) is 


the cell that has die cursor within it. To help us to use individual 

cells in a spreadsheet, each cell has an address. In diis example die cell 

with the cursor in it is called cell E9 and the cell diat lias been coloured red is 

called cell C6. The red cell and all of the yellow cells are in column C, and 

the red cell and all of the blue cells are in row 6. A spreadsheet is sometimes called 

a sheet or even a worksheet. Many sheets can be held within a single w r orkbook in Excel. 





























































20.1 What is a data model? 



Insert cells, rows and columns 

To insert a cell into a spreadsheet, right mouse click on the spreadsheet where 
you wish to insert the cell. From the drop-down menu select Insert... which 
opens the Insert window. 

This will allow you to insert a cell (by selecting one of the top two options, 
which creates the space for the cell by moving all other cells to the right or down, 
depending on your choice) or allow you to insert a row or a column. 


Delete cells, rows and columns 

To delete a cell from a spreadsheet right mouse click on the cell you wish to 

delete. From the drop-down menu select Delete... which opens the Delete-► 

window. 

This will allow you to delete a cell (by selecting one of the top two options, 
which removes the cell by moving all other cells to the left or up) or allow you to 
delete a row or a column. 
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Cancel 


Advice 

Remember that a >!umn holds up the roof and you can see a r< of houses. 


( Task 20a 

Create a spreadsheet to multiply any two numbers together and display the result 
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The contents of a spreadsheet cell can be: 


$ a *i- = 


Fll = 


HOME 


INSERT 


PAGE LAYOUT FORMULAS DATA 


R.EV1 


• a number 

• text, which is called a label 

• a formula, which always starts with an = sign. 

Move the cursor into cell A1 and click the left mouse button. 
Type in the label ‘Multiplying two numbers’. Move the cursor 
dot™ into cell A2 and enter a number. Repeat this for cell A3. 

In cell A4, enter the formula =A2* *A3 so diat the spreadsheet 

looks like this. - 

You will see that the formula is not visible in the sheet and that 
the cell A4 only contains the answer to the calculation within this 
cell. The formula for the cell containing the cursor can be seen in 

the formula bar. - 

If you have created the spreadsheet as shown, you should be 
able to change the contents of cells A2 and A3 to multiply any 
two numbers together. The changing of cells to see the results is 
called modelling. 

If you enter large numbers into cells A2 and A3, the result 
in cell A4 may not appear as you expect it to. It may look 
like diis. 
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20 DATA ANALYSIS 


This tells you that the number is too large to fit into the 
column. To expand the width of the column, move the cursor to 
the end of the column heading for column A like this. 


= |>- V jt | =A2*A3 

A 4- B 


Double click the left mouse button to expand the column 
width to fit the longest item stored in this column. The 
spreadsheet now looks like this. You can see how the label and 
all of the data are fully visible. 
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Multiplying two numbers 
455555 


222 


Save your work in your Task20a folder. 


Advice 

You must show the contents of all cells fully in your 
spreadsheet printouts so that your method and results can 
be seen. 


20.2 Create a data model 


Task 20b 

Create a spreadsheet to display the times table for any number you 
choose to enter. Print your spreadsheet, showing values and formulae. 
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For this task, you need to design and create the data model to calculate 
and display the times table for any number that you choose. You must 
therefore have a single ceil that contains the number to use for ail the 
calculations. In this model you can place a simple number, such as 2, in 
cell A1, so that you can easily tell if you have made a mistake with your 
formulae later on. Type the label ‘Times Table’ in cell A2. 

You are going to create the times 
table in cells A3 to B12. The cells 
in column A hold the number to 
multiply by and the cells in column B 
hold formulae to calculate the answer. 
Move the cursor into cell A3 and enter 
die number 1, dien move into cell 
A4 and enter the number 2. Rather 
than repeating this process another 
eight times for die numbers 3 to 10, 
highlight cells A3 and A4, as shown 
here. Move the cursor to the drag 
handle in the bottom tight corner 
of these cells. - 
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Click and hold the left mouse button 
on die drag handle, dragging it down to 
the bottom right comer of cell A12. This 
replicates (copies) the cell contents. Excel 
realises that the numbers in cells A3 and A4 
increase by one, so uses this pattern as it 
replicates the cells down. 































































20.2 Create a data model 


Move the cursor into cell B3 and enter the formula =A3*$A$I. 

The $ symbols in the reference to cell Al will be used by Excel to keep 
that cell reference the same when this cell is replicated into cells B4 to 
B12. Use the drag handle in cell B3 to replicate this formula into the 
cells down to B12. The results should look like this. 

Without checking the formulae, you can see that this has produced 
the correct results for the two times table. Change cell A1 to another 
number to check that the formula works correcdy. Print this values view 
of the spreadsheet using the FILE tab, followed by Print and then 
the Print button. -i 

20.2.1 Display formulae 

To display (and then print) the formulae used in the spreadsheet, select 
die FORMULAS tab and find the Formula Auditing section. Click on 

the Show Formula* icon. The spreadsheet now looks like this. - 

Each of these formulae contains both absolute and relative 
referencing. In cell B3, the reference to cell Al (with the $ symbols) 
is an absolute reference and the reference to cell A3 is a relative 
reference. You can see from tliis view that the reference in cell B3 
to cell A3 has been changed as the cell has been replicated, as it uses 
relative referencing, but die reference to cell Al has not been changed 
during the replication, because absolute referencing has been used. 

To return to the view of the spreadsheet diat shows the values, 
click on the (8 Show Formula* icon again. 



IF 0 <5- t* ; 
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20.2.2 More editing tools 

Other standard Windows editing tools can be used in Excel , such as cut, copy 
and paste. These can be used to copy the contents of one cell into anodier cell. 

An alternative method of replicating cell B3 into cells B4 to B12 is to enter 
the formula in cell B3, right mouse click on this cell and select Copy from die 
drop-down menu. Highlight cells B4 to B12 and right mouse click, selecting 

from die drop-down menu. This will paste die formulae, adjusting the cell 
references for A3 as diis is a relative reference but keeping the absolute reference 
for Al. The residts are identical. 

20.2.3 Accuracy of data entry 

When you are asked to ‘create a data model diat looks like this’, make sure 
that you copy die model in die question exacdy as shown. Do not try to make 
improvements or use odier features (such as colour and formatting) unless asked 
to do so. This is very important. Do not insert row's or columns, or remove row's 
or columns containing blank spaces, unless instructed to do so. 

When you type data into a spreadsheet (or any other form of document) you 
must make sure that die data that you have entered is identical to die original 
source document or question. Do not rush the data entry and check carefully that 
it has been entered widi 100 per cent accuracy. This is even more important when 
working in a spreadsheet because one error, for example a mistyped number or 
decimal point in die wrong place, could cause all of the data in die spreadsheet to 
be incorrect. Care must also be taken when entering a formula, as one small error 
likely to stop die spreadsheet working as it is expected to. 
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20 DATA ANALYSIS 


20.2.4 Use formulae 

Simple mathematical operators can be used to add, subtract, multiply, divide and 
calculate indices (powers) of a number. Eacli mathematical operator is placed in a 
formula, as you did in Tasks 20a and 20b. 


• For addition use the + symbol. 

• For subtraction use the - symbol. 

• For multiplication use the * * symbol. 

• For division use the / symbol. 

Indices are calculated using the A symbol, so the contents of cell A2 squared (x 2 ) 
would be typed as = A2 A 2 . 


r Task 20c 

Open the fHe operators.csv. 

Choose two numbers. Place these in cells B1 and B2. Calculate in cell: 

B4, the sum of the two numbers 

• B5, the difference between the two numbers 
■ B6, the product of the two numbers 

o B7, the contents of cell B1 divided by the contents of cell B2 

• B3, the contents of cell B1 to the power of the contents of cell B2. 

Check that the formulae have worked before printing your spreadsheet showing the values 
and again showing the formulae used. 


Open the file K'rators.c in Excel. Extend die width of column A so that all 
the labels are Hilly visible (see Task 20a). Move the cursor into cell B1 and enter 
the number 4, then into cell B2 and enter the number 2. These numbers have 
been chosen so that you can easily check your calculations. It is wise to perform 
all calculations by hand before entering die formulae. This will make sure that 
you understand the formulae that you are using and you will be able to see die 
results of die calculation before the computer has shown you its results. These 
calculations may look like this. _^ 

• Addition: move the cursor into cell B4. The sum of the two numbers 
is needed in this cell, which means to add the contents of the two cells 
together. There are two ways of doing tliis: one method uses the + operator 
and die second uses a function. You will be shown how to use the SUM 
function later in diis chapter, but the formula to enter in tliis cell for the + 
operator is =B1+B2. This can be typed in followed by the <Enter> key, or you 
can type the = sign, click the cursor into cell B1, type + and click in cell B2 
before pressing the <Enter> key. 

• Subtraction: move the cursor into cell B5. The difference between two 
numbers is needed in this cell. Enter (using either of the methods described 
in the addition section above) die formula =B1-B2, followed by the <Enter> 
key. 

• Multiplication: move the cursor into cell B6. The product of two numbers 
means to multiply the two numbers together; you need to enter the formula 
-BI*B2, followed by the <Enter> key. 
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x-Y 
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20.2 Create a data model 


• Division: move the cursor into cell B7. This cell needs a 
calculation to divide the contents of cell B1 by the contents of 
cell B2 using the formula =B1/B2, followed by the <Enter> key. 

• Indices: Move the cursor into cell B8. This cell needs to 
calculate the contents of cell B1 to the power of the contents of 
cell B2 using the formula =B1 A B2, followed by the <Enter> key. 

Advice 

The A symbol is often found using <Shift> and <6>. 

To check that the formulae are correct, compare your original 

paper-based calculations with the values in the spreadsheet. 


140 kt IKfillJT 


page layout fsamulai data m\un vw ado- 


You will notice that the values chosen earlier in this task were 
carefully selected to make the maths easy. The more difficult 
calculations are likely to be the division and indices. These 
numbers were selected so that die 4 divided by 2 gives an easy 
result; 4 to the power of 2 is also reasonably easy (4x4). 

Print the values, making sure that your name is fully visible on 
the printout. Select the FORMULA tab, dien click on the show 
Formulas icon to change the display to show the formulae, which 
should appear like this.- 


Save and print the spreadsheet. 

20.2.5 Named cells and ranges 

When an individual cell or an area of a spreadsheet is going to be 
used a number of times within die formulae of a spreadsheet, it is often a good idea 
to give it a name. This name shotdd be short and meaningful. In the case of a large 
spreadsheet, it is easier to remember the name of a cell, for example VAT or AveMiles, 
rather than trying to remember the cell reference, for example AC456 or X232. Once 
a cell or a range of cells has been named, y r ou can use this name in all your formulae. 


All 

■ 1 i > ^ 



A 

B 

1 

First number - X 

4 

2 

Second number- V 

2 

3 



4 

Sum of Xand Y 

6 

5 

Difference between X and Y 

2 

6 

Product of X and Y 

8 

7 

X divided byY 

2 

8 

X to the power of Y 

16 

a 

i *>• <+ ; 



1 ML.hlE INSERT f'AJl LAVOUT FORMULAS DATA 

REVIEW VlEfl i 

A14 

T E : * ^ £ 1 



A 

B 

1 

First number -X 

4 

2 

Second number ■ V 

2 

3 



4 

Sum of X and Y 

=B1+B2 

5 

Difference between X and Y 

=B1 B2 

6 

Product of X and Y 

=B1*B2 

7 

X divided by Y 

=B1/B2 

8 

X to the power of Y 

=B1*B2 


Task 20d 

Open the file sales.csv, This spreadsheet will be used to calculate bonus 
payments to sales staff for a small company. 

Name cell B1 'Unit'. Name cells A5 to C7 'Rate'. Name cells B11 to G1S 'Sold'. 

Open die file and find cell Bl. You will name diis cell ‘Unit’. Right 
click on the mouse in this cell to get the drop-down menu. Select die 
option to Define Name,, which will open the New Name window. 
In the Name: box, Excel will suggest a name for the range. It uses 
die layout of your spreadsheet to do this. For practical examinations, 
ignore this suggestion (in this case die name that 
it suggests is too long to be used) and overtype it 
widi the word nit, as instructed in die question. 

Add suitable text in the lommen box so diat the 
window looks like this. - 


New Name 


Name: 


Scope: 

Comment 


Refers to: 


Unit 


Workbook 


This is the price charged to the 
ojstomerforeach item sold 


= 5ales!5E51 


OK 


Cancel 



HOME INSERT 


PAGE LAYOUT 


FORMULAS 


To name the range click on ok . 

When you move the cursor into cell Bl, you will 
see in the Name K that it is now called Jnir.-- 


Unit 


x >/ jk 


240 
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Price per unit 
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240 











































































20 DATA ANALYSIS 


To create the named range for the rate, yon must highlight die cells 
between A5 and C7. Do diis by clicking on cell A5 and, while holding 
down die left mouse button, dragging die cursor to cell C7. Click die 
right mouse button within die highlighted range to get the drop-down 
menu. Change the contents of die Name: box to Rate. Check that the 
New Name window looks like diis before clicking on | ok 1. The 
name of die range is only visible in die Name E when just die cells in 

the range are highlighted _ 

The final named range can be created in a similar way. Highlight 
cells B11 to G18, then name diis range old. Each of these named 

cells and ranges will be used in other tasks. I-- 

Save this spreadsheet as Task_20d as an Excel workbook, not in 
.csv format. 



New Name 


X 


20.2.6 Formulae and functions 

A formula in Excel starts with an = sign. It could be a simple formula 
using mathematical operators, such as =B1+B2, a complex formula 
using nested statements (this will be explained later in diis chapter) or 
a formula including functions. A function has a predefined name such 
as SUM or AVERAGE, to perform a particular calculation. It is an 
operation built into die spreadsheet. There are many of these functions 
in Excel, many of which are beyond the scope of this book, but each has 
a reserved function name. If a question asks you to choose your own 
name for a cell or range, you can not use these function names. 

This section covers some of die more simple functions available in Excel, 
but does not describe all of the functions available or all those that may be 
used in examinations. 


Name: S 0 |d 


scope: Workbook 


Comment: 


Refers to: 


The number of items sold by each of 
the sn lea personnel during the 6 month 
period. 


= Sales!SB3l 1 :SGS1£ 


m 


OK 


Cancel 


SUM 

The SUM function adds two or more numbers togedier. I 11 Task 20c, you used 
the madiematical operator + and the formula =B1+B2 to add the contents of two 
cells together. As there were only two cells to be added, diis was die most efficient 
way of doing diis. If there had been more figures to add, particularly if they were 
grouped togedier in the spreadsheet, it would have been more efficient to use the 
SUM function. 


r Task 20e 

Copy this spreadsheet model and calculate: 

• the total number of hours worked by all of these 
five people 

• the average number of hours worked per person 
the maximum number of hours worked by any of 
these five people 

• the minimum number of hours worked by any of 
these five people. 





A 

B 

1 

Rate of pay 
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Dan Bray 
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11 
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12 
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V. 


























































































20.2 Create a data model 


Open a new sheet and copy the labels and values exactly as shown in the table. 
Select the HO' tab and use the E (bold) icon to embolden the cells shown. 
To find the total number of hours worked you will need to click the cursor 
into cell B9 and use SUM to add up the list of numbers. Enter the formula 
=SUM(B4:B8). This should give die value 80. 

An alternative way to use diis function without typing it into cell B9 is for you 
to use AutoSum. Move the cursor into cell B9, select die HOME tab and find 
the Editing section. Click on the AutoSum icon. - 





■v - ^ V / 
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David Watson 
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Graham Brown 
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Dan Bray 

13 


9 
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=SUM|; : - ESS] 

10 

Average 


ii_ji 


This will place the SUM function into cell 
B9 and attempt to work out which cells you 
wish to add up (by looking at die layout of 
your spreadsheet). It does not always get this 
range correct, so check carefully. If the range 
is correct (as it is in this case) press the <Enter> 
key to accept the AutoSum. If it is not correct, 
you can highlight the cells to be added before 
pressing the <Enter> key. 

There are many ways of using die SUM 
function, some of which are shown in Table 20.1. 


Advke 

An alternative method is 
to enter =SUM( then drag 
the cursor to highlight 
cells B4 to B8, then type ) 
and press the <Enter> key. 


^ 2 AutoSum 
El Fill- 
Clear' 



Sort& Find 6t 
Fitter T Select ^ 


Editing 


Table 20.1 Ways of using the SUM function 


Function 

Equivalent formula 

What it does 

=SUM(B4:B8) 

=B4+B5+B6+B7+B8 

Adds up the contents of all the cells in the range B4 Id B8 

=SUM(D3,D8,D12) 

=D3+DS+D12 

Adds up the contents of cells D3 r DS and D12 

=SUM(D5:D8 r F2) 

=D5+D6+D7+D8+F2 

Adds up the contents of the cells in the range D5 to D8 and 
the contents of cell F2 

=SUM (My Range) 

None 

Adds up the contents of all the cells within a named range 
called MyRange; this can be used with any named range 


As you can see, the range of cells selected within these functions can include 
a number of individual cells, ranges of cells, named ranges, named cells or a 
combination of these. The AVERAGE, MAX (maximum), MIN (minimum), 
and COUNT functions also work like this. 


AVERAGE 

To find the average (mean) number of hours worked, click die cursor into cell BIO 
and use AVERAGE to calculate the mean (average) of a list of numbers. Enter 
the formula =AVERAGE(B4:B8).This should give the value 16. There are many 
w r ays of using the AVERAGE fiinction, some of which are shown in Table 20.2. 


Table 20.2 Ways of using the AVERAGE function 


Function 

Equivalent formula 

What it does 

=AVERAGE(B4:B8) 

=(B4+B5+B6+B7+B8V5 

Calculates the mean of the cells in the range B4 to B8 

=AVERAGE(D3,D8,D12) 

=(D3+D8+D12y3 

Calculates the mean of the cells D3, D8 and D12 

=AVERAGE(D5:D8,F2) 

=(D 5+ D 6+ D 7+ D8+ F2 y 5 

Calculates the mean of the cells in the range D 5 to D8 
and cell F2 

=AVERAGE(MyRange) 

None 

Calculates the mean of the cells in a named range 
called MyRange 
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MAX 

To find the person who worked die most hours, dick the cursor into ceil 
B11 and use MAX to select the largest (maximum) figure within die list of 
numbers. Enter die formida =MAX(B4:B8). This should give the value 26. 

MIN 

To find the person who worked the least number of hours, click the 
cursor into cell B12 and use MIN to select the smallest (minimum) 
figure from the list. Enter the formula =MIN(B4:B8). This should give 
the value 4. 

The finished spreadsheet should look like this. 

Save this spreadsheet as task20e. 
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Activity 20a 

Open the file tuckshop.csv. 

In cells B14 to B17, calculate the total number of days that all the students worked in the school 
shop, the average number of days worked, and the maximum and minimum values. 

Place your name on the spreadsheet Print your spreadsheet showing the values, then print your 
spreadsheet showing the formulae used. 


r Task 20f 

John Reeves did an extra four hours work. Change the spreadsheet that you created in 
Task 2Ge to show the new figures. The manager wants to see the average number of hours 
worked displayed as: 

* an integer value 

• rounded to the nearest whole hour. 

Print two copies of the spreadsheet showing these values. 


Open die file task20e. Change the contents of cell B6 to 21 to add die four 
extra hours diat he worked. This gives an average value of 16.8 hours. Move the 
cursor into cell C9 and enter the text ‘Integer’, then move into cell D9 and enter 
the text ‘Rounding’. To get the first value requested by the manager, we have to 
set ceil BIO to hold an integer value. 


Advice 

Setting a cell as an integer 
value will remove the 
decimaI/fraction part of 
the number. This is not the 
same as formatting a cell 
to 0 decimal places, which 
stops the decimal/fraction 
part from being displayed 
but will still be used in a 
calculation. 


I NT 

In mathematics, an integer is the word used to describe a whole number (with no 
decimals or fractions). In Excel, the INT function takes the whole number part 
of a number and ignores all digits after the decimal point. Move die cursor into 
cell CIO and enter the formula =INT(B10). This should give the value 16. 

ROUND 

Move die cursor into cell DIO and enter die formula =ROUND(B10,0). 

This uses the ROUND function, which takes the content of cell BIO and rounds 
the number to 0 decimal places: if the first digit after the decimal point is five 
or more the number in cell DIO will be increased by one. For example, in cell 





























20.2 Create a data model 


BIO the value is 16.8, so the content of DIO is 17, as it 
lias rounded the value to the nearest whole number. The 
spreadsheet should look like diis. 


Rounding can be used with any number of decimal 
places, for example using rounding for currencies with 
wo decimal places can avoid calculation errors. 

Table 20.3 shows more examples of how you can use the 
ROUND function, using cell Al, which contains the 
number 62. 5512. 

Table 20.3 Ways of using the ROUND function 


Function 

Result of 
rounding 

What it does 

=ROUND(A1,2) 

62.55 

Rounds the contents of Al to two decimal places 

=ROUND(A1,1) 

62.6 

Rounds the contents of Al to one decimal place. Note that the second figure 

5 in 62.5512 has forced the previous figure to be rounded up 

*ROUND(A1,0) 

63 

Rounds the contents of Al to 0 decimal places. Note that the first figure 5 in 
62.5512 has forced the previous figure to be rounded up 

=ROUND(A1 -1) 

60 

Rounds the contents of Al to the nearest 10. The negative value for decimal 
places allows this function to round numbers in tens, hundreds, etc. 

=ROUND(A1 - 2 ) 

100 

Rounds the contents of Al to the nearest 100. Note that the figure 6 has 
forced the previous figure to be rounded up from 0 to 1 
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Save and print a copy of die spreadsheet showing the average number of hours 
worked displayed as an integer value. Print a copy of the spreadsheet showing the 
average number of hours worked rounded to the nearest whole hour. 


r, 


~\ 


Activity 20b 

Create a new spreadsheet model to calculate: 

€> the whole number part of 375.56411 

375.56411 rounded to two decimal places 

375.56411 rounded to the nearest whole number 

375.56411 rounded to the nearest ten 

375.56411 rounded to the nearest hundred 

375.56411 rounded to the nearest thousand. 


Task 20g 

Open the file project.csv This file lists some workers and below each worker is the number of jobs 
they have still to finish for a project. 

Place a formula in cell A22 to count the number of jobs that still have to be finished for the 
project Place a formula in ceil A24 to count the number of workers on the project. 


COUNT 

For this task you will need to use functions that count different values. It is 
possible to count the number of numeric (number) values in a list using the 
COUNT function. Open the file, place the cursor in cell A22 and enter the 
formula =COUNT(A2:A19). This will look at the range A2 to A19 (notice 
that you have not counted cell Al, which contains the title, nor cell A20, which 
may be used for somediing else later) and count only the cells with numbers in 
them. It will not count any blank spaces and should give the value 7. 
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COUNTA 

The COUNTA function works in a similar way to the COUNT fliiiction. Rather 
than counting just the number of numeric values, this function counts the number 
of numeric or text values displayed in the cells. It will not count any blank cells 
within the range. There is no count function tor just text values in Excel, so die 
COUNTA and COUNT functions will both be used to calculate the number 
of workers on the project. Place die cursor in cell A24 and enter die formula 
=COUNTA( A2:AI9)-COUNT(A2:A19). This will look at the range A2 to 
AI9 and count die cells with text or numbers in them, then subtract the number 
of cells with numbers in to leave only the cells with text in them, in odier words 
the names of die employees. It should give the value 9 and look like this. 


21 


22 


23 


24 


Number of workers who have not finished 
=sCOUNT(A2:A19) 


Number of workers on the project 
=COUNTA(A2: A19)- COUNTT(A2: A19 ) 


r. 


Activity 20c 

Open the fHe dasslist.csv This spreadsheet lists all the students in a class. If a student has 
attended any dubs during the year, the number of times they have attended is recorded in the 
cell below their name. 

Place a formula in cell A71 to count the number of students in the class. Place a formula in cell 
A74 to count the number of students who have attended extra dubs this year. 


Task 20h 

Open the file staffxsv. This file lists some workers on another project and lists each worker's job. 

Place formulae in cells B24 to B2S to count how many of each type of worker are employed on 
the project. Place a formula in ceil 031 to count the number of employees with less than five years' 
experience. 

Place a formula in cell B32 to count the number of employees with ten or more years' experience, 
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COUNTIF 

For this task, you need to count how many people have each type of job. Open 
the file and place the cursor in cell B24. The function needed for this task is 
COUNTIF, which looks at the cells within a given range and counts the number 
of cells in that range that meet a given condition. The condition is placed in the 
function and can be a number, text, an inequality or a cell reference. There are a 
number of ways the COUNTIF function can be used: any of the formulae given 
in Table 20.4 can be entered in cell B24 and will give the correct result. 

Table 20.4 Alternative formulae using the COUNTIF function 


Function 

What it does 

=COUNTIF($BS3:$B$21, 1 Director") 

Counts the number of cells in the range B3 to B21 that contain the 
word 'Director' 

=COUNTIF(Job," Director") 

Counts the number of cells in the named range Job (B3 to B21) that contain 
the word 'Director'. This only works if cells B3 to B21 have been named 'Job' 

=COUNTIF($B$3:$B$21,A24) 

Counts the number of cells in the range B3 to B21 that contain the same 
text as the contents of cell A24 

=COUNTlRJob,A24) 

Counts the number of cells in the named range Job (B3 to B21) that 
contain the same text as the contents of cell A24. This only works if cells 

B3 to B21 have been named 'Job' 


Advice 

Note in examples one and 
three in Table 20.4 that the 
range $B$3:$B$21 has been 
set as an absolute reference 
so that this range is always 
in the same place if the 
formula is replicated. Also 
note that examples three 
and four have cell A24 set 
as a relative reference so 
that it will look for the next 
job title when the formula 
is replicated. Named ranges 
are absolute references, but 
you must show screen shot 
evidence that you have 
named the range correctly 
in practical examinations. 

















































20.2 Create a data model 


Replicate the function in cell B24 into cells B25 to B28. As these cells are to 
be replicated, methods three and four in Table 20.4 are the most efficient, 
as you do not have to edit each formula with a different name for each row. 

If a question asks you to show evidence of absolute and relative referencing, 
then method three would be the most appropriate. If named ranges are required, 
or absolute and relative referencing are not asked for in the question, method 
four is die most efficient. 

To count die number of employees widi less than five years’ experience, place 
the cursor in cell B31 and enter the formula =COU2MTTl<($C$3;$C$21,"<5"). 
This will look at the range C3 to C21 and count the cells with a number value 
of less than 5. The speech marks around the <5 are needed to tell Excel that it is 
dealing widi anodier formula (in diis case an inequality), rather than searching for 
the symbols <5. The spreadsheet should show the value 7. 

To count the number of employees with ten or more years’ experience, place die 
cursor in cell B32 and enter the formula =COUNTIF($C$3:$C$21,">=10"). 

The value calculated should be 5. 

Save your spreadsheet as task20h. 


^Activity 20d ^ 

Open the file that you saved in Activity 20c. This spreadsheet lists all the students in a class. 

Next to each student's name is the colour of the house that they are in. 

Place formulae in cells E2 to E5 that use both absolute and relative referencing to count the 
number of students in each house. 

Place a formula in cell E7 to count the number of students with Jess than five clubs. 

Place a formula in cell ES to count the number of students with 12 or more clubs, 

___ ✓ 


IF 

An IF function contains a pair of brackets and, within the brackets, 
three parts, each separated by a comma. An example of an IF function is 
=IF(Al-5,A2*0.05,"No discount"). The first part is a condition; in this 
example, it is testing to see if cell A1 contains the number 5. The other two 
parts are what to do if the condition is met, and what to do if it is not met. 
If die condition is met a number or label could be placed in the cell, or a 
reference to anodier cell, or even a calculation that needs to be performed. 
The same range of options applies if a condition is not met. In this example, 
if the condition is met, the result of multiplying the con tents of cell A2 by 
the figure 0.05 is displayed in this cell. If the condition is not met tills cell 
will display the text ‘No discount’. 


r Task 20i ^ 

Open the file that you saved in Task 20h. 

Add a new label 'Category' into cell D2. 

Place formulae in cells D3 to D21 to display Very experienced' for employees with ten or mom 
years' experience, otherwise to display 'Not experienced', 

___ J 
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Open the file and place the cursor in cell D2. Enter the label 
‘■Category’. Hace the cursor in cell D3 and enter the formula 
=I F( C 3 >=10," Very experienced "/'Not experienced"). 

The reason that C3>=10 is used rather than C3>9 (which in many 
circumstances would be a more efficient formula), is because one 
employee has 0.2 years’ experience. As the data does not only 
contain whole numbers, there could be an employee with 
9.5 years’ experience so C3>9 would not work for all data. Do 
not use absolute referencing in this formula as the reference to 
cell C3 needs to change when you replicate the formula. Replicate 
this formula so it is copied into cells D4 to D21. Your spreadsheet 
should look similar to this. 

Save your spreadsheet as task20i. 


Activity 20e 

Open the file that you saved in Activity 20d. 

Add a new label 'New students' into cell FI. 

Pface formulae in cells F2 to F6 to display 'Add to this house' if the 
number of students in this house is less than 6 or to display 'Full' if the 
number is 6 or more. 



A 

B 

L L 

1 

Project 153 



2 

Name 

iErib 

Years exp Category 

3 

Lalla Aboil 

Prog ram mar 

3 Not experienced 

4 

GrflflWdrxg 

Programmer 

2 Not experienced 

5 

5ri Paryanh 

Analyst 

L2 Very enperlenced 

6 

BSsffijn Patel 

Salas 

5 Not experienced 

7 

Rupmder 5mgh 

Eri^rreer 

7 Not experienced 

£ 

3* *rgm Gnnzal«x 

Progn m mnr 

5 Not Hparivncvd 

i 

Rupmd-erVas 

Bales 

i& Not experienced 

10 

Hemn Ramoi 

Biles 

m ^cry experienced 

ii 

John Msortlock 

Programmer 

14 Very experienced 

12 

Cameron samfism 

Analytt 

7 Not experienced 

13 

Brian Guthrie 

Director 

3 Not experienced 

14 

Juba Frobisher 

Engineer 

Nee experienced 

15 

□an McNevin 

Programmer 

9 Not experienced 

15 

Patrick O’Mahev 

Engineer 

11 Very experienced 

17 

ThirumaJar Asokmanl 

Bales 

ID Very experienced 

10 

Bean O'Syme 

Programmer 

2 Not experienced 

14 

Lea Cab usbusan 

Programmer 

1 Not experienced 

20 

Brian OTJfBOOl 

programmer 

0.2 Not experienced 

21 

Wlm Van Hoffmann 

Engineer 

2 Not experienced 

21 





20.2.7 Nested formulae and functions 

A nested formula or function is having one formula or function inside another 
one. Sometimes nested formulae could contain several formulae nested within each 
other. If the nested functions include a number of IF statements, be carefi.il to work 
in a logical order. Work from smallest to largest or vice versa (depending on the 
question). Do not start with middle values; this will give incorrect results. 


r Task 20 j 

Open the file that you saved in Task 20k 

Change the formulae in cells D3 to D21 to display 'Not experienced' if they have less than 
five years' experience, 'Experienced' if they have five or more years' experience and 'Very 
experienced' for employees with ten or more years' experience. 


■\ 


J 


For this task, three conditions exist. If the value for experience is: 

• >=10 then display ‘Very experienced’ 

• >=5 then display ‘Experienced’ 

• <5 then display ‘Not experienced’. 

Place the cursor into cell D3 and change the formula so that it becomes 

=LF( C3 >=10," Ver y experienced" ,IF( C3 >=5," Experienced", 11 Not experienced")) 

Advice 

Note that as the conditions are all 'greater than', they have been placed in reverse order. 
For example, if the value for experience was 40 and the condition <5 was first, then >=5 
next and then >=10: the first condition <5 would be not true, so it would go to the next 
condition; >=5 would be true, so the result displayed would be 'Experienced'; it would 
never get as far as the test for >=10. 














20.2 Create a data model 


Notice how the second part of the formula (highlighted in yellow) has been 
placed as a ‘No’ condition within the first formula. Be very careful to get the 
brackets correct: each condition has one open and one close bracket. When you 
work through this formula, it checks whether the value is 
greater than or equal to 10 first; if so, it displays die correct 
text. Then, if it was not true, it would check if the value is 
greater than or equal to 5 next; if so, it displays the correct 
text. As diere are no other conditions that could occur, 
rather than having anodier nested statement the resulting 
text has been placed. 

Replicate this formula into cells D4 to D21. Your 
spreadsheet should look similar to tliis. - 

Save your spreadsheet as task20j. 


r, 


A 


Activity 20f 

Open the fife that you saved in Activity 20e. 

Change the formulae in cells F2 to F6 to display 'Add to this 
house' if the number of students in this house is less than six, 
'Ideal number' if there are between six and ten students, or to 
display 'Full' if the number is more than ten. 


'Task 20k 

Open the file that you saved in Task 20j. 

Insert the label Total experience for:' in cell A34, the label 'Programmer' in cell A35 and 
'Engineer' in cell A36, 

Insert a formula in cell B35 that uses both absolute and relative referencing to calculate the 
number of years' experience for the programmers. 

Insert a formula in cell B36 that uses both absolute and relative referencing to calculate the 
number of years' experience for the engineers. 


H 
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c 1 D 1 

i 

Project 153 



2 

Name 

lob 

Years otp Category 

5 

Lai la A&QlE 

arc grammar 

3 Nat experienced 

A 

GregMma 

Programmer 

2 Not experienced 

5 

Sri Paryantf 

Analyst 

12 very experienced 

h 

Hish-en Patel 

Sales 

5 Experienced 

1 

Rupindci Singh 

Engineer 

7 Experienced 

a 

Sergio Gorvals? 

Pro gramme r 

5 Experienced 

9 

Aupinder Vas 

Sates 

6 Experienced 

W 

Henri Rama? 

Sates 

10 Very experienced 

11 

John Mortratfc 

Programmer 

14 Very experienced 

12 

Cameron Gamham 

Analyst 

7 Experienced 

13 

Brian emthne 

Dtreclor 

3 not experienced 

u 

Jtilia Frahisher 

Engineer 

6 Experienced 

15 

Han 1/cNevin 

Programme r 

9 Experienced 


Patrick O'Malley 

Engineer 

11 very experienced 

17 

Tbi rum alar Asokmani 

Sales 

10 Very experienced 

IS 

5&an G’Byme 

Programmer 

2 Not experienced 

LS 

Lea CatoCEbUHri 

Programmer 

l Nt>i experienced 

20 

Brian 0'Driscoll 

Prggra mnse r 

0.2 Nol experienced 

21 

22 

Win Von Hoffmann 

Engineer 

2 Not experienced 




SUMIF 

SUMIF works in a similar way to COUNTIF. It compares each value in a range 
of cells and, if the value matches the given condition, it adds the value in 
another related cell to form a running total. 

Add the labels as required by the task into cells A34, A35 and A36. Move 
the cursor into cell B35 and enter the formula =SUMIF($B$3:$B$21,A35, 
$C$3:$C$2I). The total for this cell starts at 0. This looks at the contents 
of each row in the range B3 to B21 and compares the value in each cell to 
the contents of cell A35 (which contains the text ‘Programmer’). If these wo 
items are identical it adds the value from the same row within the range C3 to 
C21 to the total. When all rows in tliis range have been checked the total is 
displayed in this cell. Tliis happens within a fraction of a second as you press 
the <Enter> key or change any value within these ranges. 

To calculate the number of years’ experience for the engineers, place 
in cell B36 the formula -SUMIF($B$3:$B$21,A36,$C$3:$C$21). 

The results of these formulae should look like this _ 

Save tiie spreadsheet as task20k. 


Advice 

You could use named 
ranges rather than absolute 
referencing for cells B3 to 
B21 and C3 to C21. One 
alternative formula in 
cell B35, which uses the 
named range 'Job' created 
earlier in the chapter, is 
=SUMIF(Job,A35,fC$3:lC$21). 



A 

B 

34 

Total experience for: 


- 35 

Programmer 

36.2 

36 

Engineer 

26 
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Activity 20g 

Open the file clubs. tsv 

Insert a formula in cell B37 that uses both absolute and relative referencing to calculate 
the number of clubs attended by students in red house. 

Replicate this formula in cells B38 to B40 for each house colour 


20.2.8 Use lookups 

The term '■look up’, as used in practical examinations, means to look up from a 
list. It does not mean that you should use die LOOKUP function, as there are 
three variations of the LOOKUP function that can be used within Excel. These 
are: LOOKUP, HLOOKUP and VLOOKUP. 

LOOKUP 

LOOKUP is used to look up a value using data in the first row or the first 
column of a range of cells and returns a relative value. For our purposes, this 
is probably the least useful of the three formulae. 

HLOOKUP 

HLOOKUP is a function that performs a horizontal look up of data. This 
should be used when the values that you wish to compare your data with 
are stored in a single row. The values to be looked up are stored in the rows 
below these cells. 


r Task 201 

Open the file jobs.csv. 

Insert formulae in the Description column to look up and display the JobTitle using 
the JobCode as the look-up value. 




Open die file jobs.csv and click the left mouse button 
to place the cursor in cell C6. Enter the formula 
=HLOOKUP(B6,$B$2:$H$3,2) into this cell. This 
formula will look up and compare the contents of cell 
B6 with the contents of each cell in the top (horizontal) 
row of the range B2 to H3. When it finds a match, it will 
take the value or label stored in the second row, which is 
directly under the matched cell. The ‘2’ at the end of the 
formula tells Excel to look in the second row' of the given 
range. Replicate this formula into cells C7 to C27. The 
results should look similar to this. 

Save the spreadsheet as task201. 


1 
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B 

c 

D 

i 

Project l&Q 




2 

JobCode 

1 

2 

3 

3 

JobTitle 

Director 

Engineer 

Analyst 

4 





5 

Name 

JobCode 

Description 


6 

Laila Aboli 

5 

Programmer 


7 

Greg Mina 

5 

Programmer 


S 

Sri Paryanti 

3 

Analyst 


9 

Bishen Patel 

4 

Sales 


10 

Rupinder Singh 

2 

Engineer 


11 

Sergio Gonzalez 

5 

Programmer 


12 






VLOOKUP 

VLOOKLJP is a function that performs a vertical look up of data. This should be 
used when the values that you wish to compare your data w ith are stored in a single 
column. The values to be looked up are stored in the columns to the right of these 
cells. The look up data can be stored either in the same file or in a different file. 
































































20.2 Create a data model 


--' 

Task 20m 

Open the file tasks, csv. 

Insert formulae in the CurrentTask column to look up the client, using the TaskCodefor the look 
up value and the file client.csv. Make sure that you use both absolute and relative referencing 
within your function. 




Open the file tasks.csv and click the left mouse button to place 
the cursor in cell C3. The task instructs you to use the file client.csv 
for the look up. Open diis file in a new spreadsheet. Examine the layout 
of' this file to decide which type oflook up formula to use. client.csv 

looks like this. - 

Because it is stored with the look up data in vertical columns, 
a VLOOKUP is the most appropriate formula to use. Enter the formula 
=VLOOKUP(B3, Client.csv!$A$2:$B$8,2, FALSE) into this cell. 

This formula will look up and compare the contents of cell B3 with 
the contents of each cell in the left (vertical ) column of the range A2 
to B8 widiin the file client.csv. When entering diis formula, you can add the 
yellow highlighted section of the formula by moving die cursor into this file and 
dragging it to highlight all of the cells in bodi columns, so it includes die look 
up value and the result. The number ‘2’ in the formula tells Excel to look in the 
second column of this range. The ‘False’ condition in the formula tells Excel 
to only display the match if it is an exact match. If you set this to ‘True’ it will 
find the nearest approximate match. When it finds a match, it will take the value 
or label in the second column of the range A2:B8, 
which is to the right of the matched cell. Replicate 
this formula into cells C4 to C24. 

The first few results should look similar 

to this. - 

Save die spreadsheet as task20m. 

Advice 

Experiment with these settings. Change the value in cell 
B24 to 5.2. See the result of this change. Now change the 
exact match condition from False to True in cell C24. See 
the result of this change. Try other numbers, like 5.9 in 
B24, to see what happens. 



A 

B 

1 

TaskCode 

Client 


2 

1 

Rootrainer 


3 

2 

Quattichem 


4 

3 

Hothouse Design 


5 

4 

Avricom 


6 

S 

Binnaccount 


7 

6 

LGY 


8 

7 

Rock ICT 



’ ‘ A 

B 

C 

I 

Current client list 



2 

Name 

TaskCode 

CurrentTask 

3 

laiia Aboii 

6 

LGY 

4 

Greg Mma 

4 

Avricom 

5 

Sri Paryanti 

6 

LGY 

G 

Bishen Patel 

6 

LGY 

7 

Rupmder Smgh 

3 

Hothouse Design 

8 

Sergio Gonzalez 

5 

Binnaccount 

9 

Rupinder Vas 

1 

Rootrainer 

10 

Bryan Revell 

1 

Rootrainer 

11 Henri Ramos 

7 

RockiCT 


Activity 20h 

Open the file tutors.csv. This lists a number of students and the initials for their personal tutor 
Insert formulae in the Tutor Name column to look up the tutohs name using the file teachers.csv. 
Insert formulae in the Room Number column to look up the room number using the file 

rooms.csv. 

Make sure that you use both absolute and relative referencing within all of your functions. 
Save your spreadsheet. 
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20.3 Test the data model 

Designing a test plan and choosing your test data are die most important parts of 
testing the data model. If you test every formulae of the spreadsheet thoroughly the 
number of possible errors is reduced when you use the spreadsheet with real data. 
Choose data that will test every part of a condition. If you are testing calculations, 
use simple numbers that make it easier for you to check the calculations. Be careful 
to test each part of the spreadsheet with normal data that you would expect to 
work with your formulae, with extreme dam to test the boundaries, and with 
abnormal dam that you would not expect to be accepted. Carefully check that each 
formula and function works as you expect it to by using simple test dam. 

For example, to test the look up used in Task 20m: 

• make sure that each number between 1 and 7 (normal data) is used in the 
TaskCode 

• use 0 and 8, and other abnormal data 

• use decimal values between 1 and 7. 

Write down each number and the expected results before trying each number in 
the TaskCode column. Check that the actual result matches the expected result 
for every entry. If not, change the formula before starting the whole test process 
again. A test plan for this formula would be similar to that shown in Table 20.5. 


Advice 

Always do all your 
calculations for the 
expected results by hand 
before attempting any 
testing on the spreadsheet. 


Table 20.5 Sample test plan for Task 20m 
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It is very important to check carefully ranges within formulae and functions. 
Check that all formulae and functions work before using real data in your model. 
If you find an error during testing, correct it, and then perform all of the tests 
again as one change to a spreadsheet can affect lots of different cells. 


Advice 

If a question asks you to do 
something and justify it, 
make it clear why you have 
made your choices and not 
made other choices. 


20.4 Manipulate data 

Selecting a subset of data means getting Excel to search through data held in a 
spreadsheet to extract only rows where the data matches your search criteria. 


20.4.1 Search using text filters 


Task 20n 


Open the file that you saved in Task 20m. 

Select from all the data only the employees who are currently working on jobs for Binnaccount. 























20.4 Manipulate data 


Open the file that you saved in Task 20m and highlight cells A2 to C24. Select 
the D ATA tab and find the Sort & Filter section. Click on the Filter icon to — 
display an arrow in the top right corner of each column, like this. 

For this task, you need to use this arrow to select the people working on the 
Binnaccount task. When you click on the CurrentTask arrow, a small drop-down 
menu appears like this. 


REVIEW 


IEW 


ADD-INS 


vW T 

Sari niter 


fUtaK 

^ fiMpply 

1 ? Advene** 


lonan-diti 



A 

B 

C 

1 

Current client iist 



7 

Name s - I T 

TaskCoc T CurrentTask 

3 

Ldlid Aboil 

6 

LGY 

4 

Greg Mina 

4 

Avricom 

s 

Sri Paryanti 

& 

LGY 

6 

Bishen Patel 

6 

LGY 

7 

Rupinder Singh 

3 

Hothouse Design 

8 

Sergio Gonzalez 

5 

Binnaccount 

9 

Rupinder Vas 

1 

Rootrainer 

to 

Bryan Revell 

1 

Rootrainer 

11 

Henri Ramos 

7 

Rock ICT 

12 

John Mortlock 

2 

Quattichem 

13 

Cameron Garnham 

2 

Quattichem 

14 

Brian Guthrie 

1 

Rootrainer 

15 

Julia Frobisher 

5 

Binnaccount 

16 

Dan McNevin 

JL 

Rootrainer 

17 

Sheiash Oleary 

1 

Rootrainer 

IS 

Patrick O'Malley 

5 

Binnaccount 

19 

Thirumalar Asokmani 

5 

Binnaccount 

20 

Sean G'Byrne 

3 

Hothouse Design 

21 

Brett Ling 

2 

Quattichem 

22 

Lea Cabusbusan 

7 

Rock ICT 

23 

Brian QDriscoll 

3 

Hothouse Design 

24 

Wim Van Hoffmann 

5 

Binnaccount 


a m a _a_c 

1 Current client list 



In the Text Filters section of the menu, click on die tick 
box lor (Select All) which will remove all of the ticks from 
every box. Find, dien tick only die Binnaccount box, before 
clicking on I ok I. This will display only the five selected 

rows like this. -► 

The same method can be use to select more titan one 
company from the list. By selecting different drop-down 
menu options, searches can be made using different criteria 
in different columns. Save die spreadsheet as task20n. 



A 

B 

C 

1 

Current client list 


2 

Name T TaskCodej^ CurrentTask T 

3 

Sergio Gonzalez 

5 

Binnaccount 

15 

Julia Frobisher 

5 

Binnaccount 

18 

Patrick O'Malley 

5 

Binnaccount 

19 

Thiru malar Asokmani 

5 

Binnaccount 

24 

Wim Van Hoffmann 

5 

Binnaccount 


20.4.2 Search using number filters 
r Task 20o 

Open the file that you saved in Task 20m. 

Select from all the data only the employees where the task code is between 3 and 6 inclusive. 


Advice 

To remove the AutoFilter, 
either click on the tick box 
for (Select All) or use select 
Clear Filter in the drop¬ 
down list. 
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Open the file and set the Auto Filter arrows for cells A 2 to C24 as in the previous 
task. This time die search will be performed on the TaskCode column. Select the 
drop-down menu for diis column using the arrow followed by Number FiJters 
to get a sub-menu, it should look like this. 

i— Select Custom Filter... to get the Custom AutoFilter window. -. 


1 1 Current client list 




J 2 | Name - TaiCnJ- 
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Sort Smallest to Largest 
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Sort by Color *■ 

LGY 
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[Search 
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f-0S 
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L ess Than Or Egu a I To... 
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Above AvErag e 
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23 

Brian O'Driscolll 

t 

Ho-th dus e De sign 

24 

WSm Van Hof^nann 

5 

Birna [count 


This will allow you to set die search criteria 
to is greater dian or equal to 3. 

AND 

is less than or equal to 6. _ 

The drop-down options in each box of die 
Custom AutoFilter window can be used 
to select equals to, not equal to, less than or 
greater dian, as w r ell as the options shown. 
Save the spreadsheet as task20o. 


Custom AutoFilter 


Show rows where: 


TaskCode 


1- V 


is greater than or equal to 

3 

3 

3 

And QOr 

is less than or equal to . 

3 

6 

> 


Use Mo represent any single character 
Use 4 to represent any series of characters 


QK 


Cancel 


Advice 

The method shown here is an alternative to selecting only the boxes for 3, 4, 5 and 6. 
Even though it may seem easier to click on the tick boxes for this question, you will 
need to use the tom AutoFill window when a number of options are required. 
The sstom AuloFilt window also allows you to select not equal and to perform 
wildcard searches. 


20.4.3 Search using more than one criteria 
r Task 20p 

Open the file that you saved in Task 20m. 

Select from the data all the employees who are currently working on jobs for Quattichem or 
Hothouse Design, except John Mortlock and Sean O'Byrne. 
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20.4 Manipulate data 


Open the file and set the AutoFilter arrows for 
cells A2 to C24 as in die previous task. This time 
the search will be performed on bodi the Name and 
CurrentTask columns. Select die drop-down arrow 
for the Name column, Text Filters and then select 
Does not equal from die sub-menu. This opens the — 
Custom AutoFilter window; enter the initial letter 
‘J’ in the right box (diis speeds up the search). When 
you click on the arrow for the drop-down list it will 
show you all die Names starting with ‘J\ so select 
‘John Mordock’ from the list. 

Select the AND operator and repeat the process 
for Sean O’Byrne, selecting Does not eq in the left 
box and typing ‘S’ to find Sean O’Byrne, selecting his 
name from the list in the right box. Click on OK 
Select the search arrow for the CurrentTask column. 
Select from diis menu only the two tick boxes for 
‘Hothouse Design’ and ‘QuattichenT, or select 

Text Filters and set up the OR search like this. - 

The results of diis task should look like this: —i 



A 

B C 

1 

Current client list 

2 

Name 

-T TaskCoc^ CurrentTask - T 

7 

Rupinder Singh 

3 Hothouse Design 

13; 

Cameron Garnham 

2 Quattichem 

21 

Brett Ling 

2 Quattichem 

23 

Brian O'Driscoll 

3 Hothouse Design 




Save the spreadsheet as task20p. 


Activity 20i 

Open the file that you saved in Task 2Qk Select from atl the data: 
all the students with a tutor called Chris Scott 

all the students who will be using rooms numbered between 22 and 74 inclusive 

all the students except Kiah and Hartati with a tutor called Kate Morrissey or Mike Arnott, 


20.4.4 Search using wildcards 

A wildcard is a character that is used as a substitute for other characters. 

The * (asterisk) character is often used to show a number of characters (including 0), 
while the > (question mark) is often used to show a single character. Excel uses 
these wildcard characters but toFilt also contains other features that simplify 
some of these searches. 


Task 20q 

Open the file that you saved in Task 20m. 

Select from all the data only the employees who have a name that starts with the letter 'S'. 
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Open the file and set the Auto Filter arrows for the cells A2 
to C24 as in the previous task. This time the search will be 
performed on the Name column. Click on the drop-down 
arrow for tliis column and select Text Filters followed by 
Begins with... from the sub-menu. This opens the Custom 
AutoFilter window. Enter the initial S in the right box like 
this and click on ok . You should find these four rows. 
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B C 
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Current client list 
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Name r T|TaskCot * CurrentTa&k 
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Sri Paryanti 

6 LGY 


3 

Sergio Gonzalez 

5 Binn account 


17 

Shelasb O'Leary 

I Rootrai ner 


24K 

Sean O'Byrne 

3 Hothouse Design 


Custom AutoFilter 


Show rows where: 
Naire 


begins with 


(m\ And C Or 


Usettc represent any single character 
Use* to represent any series of character? 


OK 


Cancel 


Save the spreadsheet as task20q. 


Task 20r 

Open the file that you saved in Task 20m. 

Select from all the data only the employees who have a name that ends with the letter 'a r . 


1 


-J 


Advice 

The method shown here is 
an alternative to selecting 

Text Filters, then Equals 
and entering S 7 before 
clicking on OK . 


This is a similar process to the previous task. Use the same 
process, this time selecting the Text Filters from the 
menu, then the Ends with*., option to obtain the Histom 
AutoFilter window. Enter the letter in the right box like this- 
and click on L ok _j. You should find this single row. 


B 


Current client list 

Name 

.TiTaskCot * CurrentTask i * 

|Greg Mina 

4 Avricom 


Custom Auto F itter 


Show rows where: 


Name 

==* 


ends with 


_EJ 

® And 0Qr 




V 

3 


Use ? to represent asing:e ch3racter 
Use * to represent an^ series pf characters 


OK 


Cancel 




Save the spreadsheet as task20r. 


Advice 

The method shown here is 
































































































































20.4 Manipulate data 


You should find these four rows. - 
Save the spreadsheet as task20s. 



A 

8 | C 

1 

Current client list 

2 

Name 

-T TaskCcK ▼ iCurrentTask 

17 

Shelash Oleary 

1 Rootrainer 

18 

Patrick O'Malfey 

5 flinnaccount 

20 

Sean O'Byrne 

3 Hothouse Design 

23 

Brian O'Driscoll 

3 Hothouse Design 


Task 2Qt 




Open the file that you saved in Task 20m, 

Select from all the data only the employees who have a first name that has the second and third 
letters J ea\ 


J 


Advice 

The method shown here is 
an alternative to selecting 

Text Filters, then Equals 
and entering 17 O'* before 
clicking on OK j. 


Using the same methods as the previous searches, select 
the Text Filter from the drop-down menu in the Name 
column. This time select the Begins with... option and 
add the characters to die right box before clicking on 

1 M } ■ 


This tells Excel that the first letter can contain any 
character. Then there must be the letters ‘ea’ followed by 
any other characters. You should find these two rows. 



A 

B C 

1 

Current client list 

2 

Name 

VT TaskCod^ 7 CurrentTask |_t_ 

20 

Sean O Byrne 

3 Hothouse Design 

22 

Lea Cabusbusan 

7 Rock ICY 


Custom AutoFilter 


Show rows where: 


Name 


Use ?to represent any single character 
Use * to represent any series of characters 


OK 


begin5 with 

V 

■ea| v 

(•) And (J Or 


r 

3 


Cancel 


Save die spreadsheet as task2Gt. 


Advice 

The method shown here is an alternative to selecting 
Text Filtf s, then Equals and entering then 
clicking onj OK j. 


^Activity 20j > 

Open the file that you saved in Activity 20h. Select from the data: 

all the students with a forename that starts or ends with the letter 'R p 
all the students with a forename that contains the letters 'eth' 

all the students with a forename that contains the letters 'Jam' and who have a tutor who 
uses room. 60. 

_ / 


20.4.5 Sort data 

Before you try to sort any data, make sure that you select all of the data for each 
item to be sorted. One common error is to select and sort on a single column. 

If you were to do this, the integrity- of the data would be lost. Table 20.6 gives 
an example showing correct and incorrect sorting on the student’s name for a 
spreadsheet containing test results in Maths and English. The yellow shaded 
cells show the areas selected for the sort. Note how the results for each person 
have been changed when sorting without highlighting all the data. 




























































20 DATA ANALYSIS 


Table 20.6 Correct and incorrect data selection for sorting 


Original data 

Name 

Maths 

English 

Sheila 

72 

75 

Marcos 

64 

34 

Vikram 

61 

44 

Karla 

52 

75 


Sorted correctly with all 
data selected 

Name 

Maths 

English 

Karla 

52 

75 

Marcos 

64 

34 

Sheila 

72 

75 

Vikram 

61 

44 


Sorted with only the 
name column selected 

(this is an example of 
data integrity-the correct 
test scores no longer 
match the students) 

Name 

Maths 

English 

Karla 

72 

75 

Marcos 

64 

34 

Sheila 

61 

44 

Vikram 

52 

75 


Task 20u 

Open the file salary.csv. 

Sort the data into ascending order of surname, then ascending order of forename. 


J 


Open the file . Highlight all the cells in the range A2 to C43. Do not 

highlight row 1 because if you do the column headings will also be sorted within 
the employee names. Select the HOME tab and find the Editing section. Click 

on the Sort & Filter icon to obtain the drop-down menu. - 

Select Custom Sort... to open the Sort 

window. In die Sort by box select Surname- 

from the drop-down list. This will be the 
primary sort for this task. Make sure that die 
Order box contains A to Z to sort the data into 
ascending order. 


T AutoSum - 
0 Fill - 
■£. Clear * 


zT 


III 


Sort Si Find Si 
Filter * Select * 


Editing 


To add the secondary sort to this data you need 
to add a second level to the kut window. Click on 
to add die second sort level. In the Then 
by box select rename front die drop-down list. — 
Again, make sure that die >rder box contains 
A to Z to sort the data into ascending order. Click 
on ~ 0K j to perform the sort. 

The data should look like diis. 

Save die spreadsheet as task20v. 



A 

B 

C 

1 

ForenameSurname Salary 

2 

Laila 

Aboli 

25000 

3 

Tnirumala 

Asnfcmani 

10000 

4 

L&a 

Cabusbu&i 

2SOOO 

5 

Liam 

Chi 

S53C 

6 

Dan 

Dare 

14000 

7 

Julia 

Frobisher 

16500 

a 

Cameron 

Garnham 

30000 

9 

Jake 

Gam ham 

12500 

1 Q 

Lauren 

Garnham 

6200 

11 

Jack 

Gonzalez 

8200 

12 

Sergio 

Gonzalez 

26000 


Sort 


^ddLivei Copy Level 


Qpllons.. 


V] My data has headers, 


Column 
Sort by 


y V3 lu E 


Forename 
Sum ams 
Salary 




3 


Cancel 


Soil 


! ; J Add Levn X Oe lete Level 

Level Options... Mb' dtfa ha j Render? 

Column Sort. On Order 

Soft by surname y 

| _1 ■ 1- 

Values |V| A to Z pi| 

Then by v 

VdIum A to l [w]| 

1- ... 

[sum am« 
i Salary 


OK. | Cancel- 


Advice 

You can sort into descending order rather than ascending 
order by selecting rather than in the box. 











































































































































20.5 Present data 


Activity 20k 

Open the file that you saved in Activity 2Oh, 

Sort the data into descending order of tutor name, then ascending order of forename. 


20.5 Present data 

Many of the features described in this section can be applied 
to an individual cell, a range of cells, to one or more rows 
or columns, or to die entire spreadsheet. To apply the 
feature to the entire spreadsheet, click in the top left-hand 

corner of the sheet. - 

To select a row or rows, click on the number or 
numbers to the left of the row and it will select all the 
cells in that row. 

To select a column or columns, click on the column letter 

or letters to select all die cells in die column or columns _ 

To select a single cell, click in that cell. To select a range of cells, drag die 
cursor to highlight a range of cells. If you need to select different cells or ranges 
from different parts of die sheet at the same time, hold down the <Ctrl> key 
while making your selections. 



ERT 


Cali b n 


20.5.1 Enhance data 

To enhance data, first select the data to be enhanced. All of the 

enhancement features are located using the ME tab. The Font section 

contains icons that allow vou to set the cell contents to underlined, italic 

d | _ 

(sloping) or bold. _ 1 

The font size of a cell can be changed by either typing a new r size in the 

point size box or using the drop-down menu to select a suitable size. 

Cells can also be enhanced using different colours for the background 

of the cell. Again, highlight die area to be coloured and select the - 

drop-down menu from the Fill Color icon. The drop-down menu looks like this. 

There are a number of standard colours as well as colours selected by Excel for 

the current colour schemes. If the colour that you want is not diere, click on the 

colour palette icon. 


PAGE LAYOUT 


FORMUU 


T 11 ” A A 


u * EE * 

A 


Font 


When you are selecting colours, ensure that the foreground and 
background colours contrast and can be seen easily when printed. Do not use 
green and red to help people who are colour blind. The text colour of a cell (the 
■font colour) can be selected in the Font section. The Font Color icon is to die 
right of die Fill Color icon. The drop-down menu from this icon is the same as 
the menu for the background colour. 

If you wish to use cell shading (or other pattern fill) instead of a solid colour 
select the font settings arrow to open the Format cells window. 


ERT 


PAGE LAYOUT 


FORIYIUU 


Catibri 


It - A 


B I U - 


' 5* ’ A 


£» * A - “ “ “ 

theme C olors 


llllllllll 

Standard Colon 

mmm •mmmmmm 

tio Fill 

o More Colors. . 




Font 







































































20 DATA ANALYSIS 


Choose the Fill tab along the top: this gives more 
options than die Fill Color icon. By using the Pattern 

tyk; drop-down box you can select the style of 
shading required. 

The Format cells window is useful for many odier 
enhancements. After highlighting the cell/s to be 
formatted, selecting die Alignment tab will let you 
change the way die text fits into a cell/s, either by 
rotating the text direction (by dragging the red handle 
in the Orientation panel), merging cells or wrapping 
text within a cell. 

Sometimes wrapping text in the cells will be needed 
to make sure that all data is fully visible without 
making the columns too wide. Try this for yourself, 
for example: 

Before wrapping: 


Format Celts 


Number [ Alignment | Font | Border j Fill j Protect ion 


Ej nek ground Co lar 1 

^alf cm Color. 


NO CDldl 

Autamntic 

-1 


pattern Style 


- - r ---- 

□■«□□□□□□□ 


1- 

[!*■■□*£]□□□□ 

■ HU It iii : i 


L m m ■ □ QDEiB E 

SllliHHitH 


mmmmmmmmmm 

= iiiiieil]^a 



1IUU1IDIII 


Fill Effects,.. | Mait Colors... 


Sample 



OK Cancel 


Ffshifitext 

[mis TEXT 


UjarJT 

IS farlln. 


J This is shorter. 

long to Tit in £ single but wraps well like this. 


After wrapping: 


Thiitert Is tar 
too long lu Fi*l 

In a single call, 
but wraps wefl 
like this. 

Tlhfs is shorter. 

TMi text i=. tdf 
Log lung lu fit 
in a single cel'F, 
but wraps well 
me this. 



r Activity 201 

Open the file that you saved in Activity 20g. 

Set all the ceils in raws 1 and 36 to bold and italic. 

Underline the cell containing your name. 

Set cells A1 to Cl to have white text on a black background. 
Set the background colour for each of the cells in the range 
A37 to A40 to match the colour of each house. 


Format Cells 


Mumbtr AJrgnment | Font [ Border | Fili | E 1 rated ion 

Tert a II3 nme nt Qrif ntatlon 


General 

a 

Vertical 

E attain 



□ J uaTrfy ensthbuteel 

r«{t conlrar 


l nde nt 

# - 



■ ' IjW ra p "ted j 

□ snnnkto tit 

□ Me i ge cel'll 
Right-to-lelt 

TeJ direction: 




Cancel 


V. 


J 


20.5.2 Format ceils 

Formatting cells containing numbers changes the way a cell is displayed but does 
not change the values held within it. 


r Task 20v 

Create a spreadsheet model that looks like this. 
Place a formula in cell C2 that multiplies the 
contents of cell A2 by the contents of cell B2. 
Format cell A2 as an integer. 

_I_ 



A 

B 

C 

i 

First 

Second 

Product 

z 

1.2 

5 

































































































20.5 Present data 


Create the spreadsheet as shown. In cell C2 enter the formula =A2*B2. 
The spreadsheet will look like this. 


To format cell A2 as an integer, place the cursor in this cell and select 
the HOME tab. In the Number section, click on the arrow in the bottom- 
right corner to open the Format Cells window. 

When tills window opens, it should have die Number tab selected. The 
Format Cells window will allow you to format cells in different currencies, 
into percentages or even as dates or times. 




A 

B 

c 


1 

First 

Second 

Product 


2 

1.2 

5 

6 


General 


m 


[J2 w OL < *.o oc Conditional Format as IfiiTral 

T Tfe T oo -*.o 

Formatting ’ Tabic’ 

-► ^ 


Normal 


Bad 

Expfonato\ 


Wumtier 


Number Format 


Don't see uv hat you 're looking for? 

Check out the full set of number 
formatting options. 


Format Ce4is 


AlioniTrent Farit Border Fill i^ocemon 


itftcgs nr 


■ , 

Nu.Tiber 


Oj rrrncy 


Aecounti n g 


□atE 


Time 


Percentage 


Fraction 


SdEntfoc 


Te4 


Special 


Custom 



Sample 

i± 

Oenera i ronnni: cells Iwre no specrfic nufipe r tnrrr">t. 


For this task, you need to format this cell as a number. Select the 
Number option in the Category section. Change the cell formatting 
to 0 Decimal places: so that the window looks like this. 


Format Cells 


Alignment | Font [ Border | Fill | Protection 


£ateaoir 

General 


Currency 

Accounting 

Date 

Time 

Percentage 

Fraction 

Scientific 

Text 

Special 

Custom 


Sample 

T 

Decimal places: o| Tj 
O Use 1000 Separator U 
Negative numbers: 

1234 

-1234 

1234 


t 

A 

B 

c 

First 

Second 

Product 

2 

l] 5 

6 


Click on | ok | to set the formatting. The spreadsheet will now look like this. 

If you compare the two views of the spreadsheet, you can see that cell A2 has 
changed. The contents still remains 1.2 but in the second view the answer for the 
product appears to be incorrect. 

Use the INT or ROUND function to force a cell to contain w'hole numbers. 
Formatting a cell does not always appear to give the correct answer. 



Original 



A 


c 

1 

First 

Second 

Product 

2 

1.2 

5 

6 


Formatted 



A 

B 

C 

1 

First 

Second 

Product 

2 

1 

5 

6 












































































































20 DATA ANALYSIS 


r Task 20 w ^ 

Open the file costs.csv 

Format cells A1, D1, D3 and G3 so that the font is bold and 14 point 

Format alt numeric cells in row 2 into their respective currencies to 3 decimal places, 

Format all numeric cells in columns C and D into pounds sterling with 2 decimal places. 

Format the cells E5 to El 5 into Euros with 2 decimal places. 

Format the celts F5 to FI 5 into Japanese Yen with 0 decimal places. 

Format all cells between G5 and G15 into percentage values with no decimal places. 

v___ 


Open the file costsxsv. Click in cell A1. Select the HOME tab, find die Font 
section, dien use die drop-down list to change the size of this cell to 14 point. 
Click the mouse on the icon to set this cell to bold. 



_CllpUflBfd_Q 

Ai ~ £ X. 1 / £ 


Current jobs 



A 

E 

C □ 

E 

F 

G 

1 

Current 

I jobs 

Exchange 

Europe 

J a pan 


2 



1.103 3 

150.974 


3 

Customer Job ref e re Estimate Cost 



Increase 

4 



UK 

Europe 

J a pen 

Yi, Increase 

5 

AvrEcam 

■Sflli 

2940 4200 

46ii.se 

6a4090.fi 

0.426571 

r 

LGY 

4i22; 

192000 243000 

2647J2 

36233760 

0.25 

7 

Hothouse 

4123 

U05o] 1500 

1654.95 

226463 

0,428571 

a 

BmnaccoL 

4125 

320 475 

524.0675 

71712*65 

0.434375 

& 

RDotrarne 

4126 

i&240 mm 

2559636 

3502557 

0.423571 

ID 

Rock ICT 

412B 

12250! 1350D 

19307.75 

2642045 

■0.423571 


S3 El C*- 

HOME 


PAGE LAYOUT 


to 


rjfc Cut 


1 Eg Copy ^ 

Paste 

■ i F Format Pairrter 


□ ipbn nrd 


Calibn *j 

» ;• 

B J U - H] 

Font 

8 

9 

10 


" = = 
* A' == = 


* •>/ fc 


■ 11 
1 12 




obs 



A 

E 

C 

o W 

F 

G 

1 

Current jobs 

ID 

Fx change 1S 

is 

Japan 


2 


20 

1033 

150.974 


3 

Customer job re-rene 

Estimate 

Cost 22 


increase 

4 


UK 24 

ie 

Japan 

% FrcreasE 

5 

AvrEcom 

4023 

2940 

42fr 26 i 

3.S6 

634090.8 

0.423571 

6 

LGY 

4122 

192000 

2400D 28 

4792 

36233760 

0.25 

7 

Hothouse 

4123 

1050 

15 9 IS i 

4.95 

226461 

0.42&571 

a 

OinnacmL 

4125 

320 

47. & 1 

3675 

71713.65 

0j4S4375 

9 

Roolraine 

4126 

16240 

2320 7: i 

6 56 

3502597 

0.423571 


Rock ICT 

412B 

12250 

17500 10307.75 

2642D45 

0.423571 


Click on the Format Painter icon and then click in 
cell Dl. Click on the Format Pain again and then 
dick in cell D3, then Format Paint* r again and dick 
in cell G3. This process should copy the formatting 
from cell Al into these other three cells. 

Move the cursor into cell E2. In the Number 
section, dick on the arrow in the bottom-right corner 
to open the Format Cells window in the Number tab. 
In the Category: section, select Currency.- 

Set the number of decimal places to 3. Although this 
is not the correct number of decimal places for Euro, 
it was specified in the task. 

In the Symbol: section, select an appropriate Euro 
format from the list. You may need to scroll down 
the list of available currencies to find it. The ample 
area will show you what the formatting of the cell 
will look like when you click on I ok I. When 
you have checked this formatting, click on I ok j . — 












































































































20.5 Present data 


Repeat this process for cell F2, but this time 
selecting Japanese Yen. Some currencies, such as 
the Japanese Yen, have no decimal places (so would 
normally need to be formatted to zero decimal 
places) but in this task you were told to set this 
cell to 3 decimal places. The Format Cells window 
should look like this. - 

Click on I ok" J. 

To format all the numeric cells in columns C 
and D, highlight all cells in the range C5 to D15. 
Then open the Format Cells window and set the 
Category: to Currency, the number of Decimal 
places: to 2 and the ymbol: to pounds sterling (£). 
Repeat this process for cells E5 to El5, selecting 
Euro with 2 decimal places, and for cells F5 to 
FI5 with Japanese Yen set to no decimal places 
(which are the appropriate formats for both of 
these currencies). 

To format all cells between G5 and G15 into 
percentage values, highlight this range then, in 
the Format Cells window, set the Category: to 
Percentage. Set the number of Decimal places: 
to 0. Resize columns as necessary. The finished 
spreadsheet should look like this. - 1 



Advice 

If the currency symbol that you are looking for (for 
example, ¥) does not appear in the drop-down list, there 
are a number of text options available, in this case you 
can select JPY, which is the international standard code 
for Japanese Yen. 



A 

B 

C 

D 

E 

F 

G 

1 

Current jobs 



Exchange 

Europe 

Japan 


2 





€1,103 

¥150.974 


3 

Customer 

Job reference 

Estimate 

Cost 



Increase 

4 




UK 

Europe 

Japan 

% Increase 

5 

Avricom 

4023 

£2,940-00 

£4,200.00 

€4,633-86 

¥634,091 

43% 

6 

LGY 

4122 

£192,000.00 

£240,000.00 

€264,792.00 

¥36,233,760 

25% 

7 

Hothouse Design 

4123 

£1,050.00 

£1,500.00 

€1,654.95 

¥226,461 

43% 

e 

Binnaccount 

4125 

£320.00 

£475.00 

€524.07 

¥71,713 

48% 

9 

Rootrainer 

4126 

£16,240.00 

£23,200-00 

€25,596.56 

¥3,502,597 

43% 

10 

Rock ict 

4128 

£12,250.00 

£17,500.00 

€13,307.75 

¥2,642,045 

43% 

It 

Quattichem 

4129 

£1,400.00 

£2,000.00 

€2,206.60 

¥301,948 

43% 

12 

LGY 

4130 

£10,800-00 

£12,000-00 

€13,239.60 

¥1,811,683 

11% 

13 

Hothouse Design 

4131 

£720-00 

£720.00 

£794.38 

¥108,701 

0% 

14 

Binnaccount 

4132 

£1,680.00 

£2,400.00 

€2,647.92 

¥362,338 

43% 

15 

Hothouse Design 

4133 

£4,500.00 

£5,000.00 

€5,516.50 

¥754,870 

11% 


Advice 

An alternative to this for percentage values with no decimal places is to highlight the 
cell/s, select the HC tab and click the icon in the Numl r section. 


























































20 DATA ANALYSIS 


Activity 20m 

Open the file that you saved in Activity 2Gg. 

In cell A41, place the label 'Total'. 

In cell B41, add the total number of times clubs were attended by people in all four houses. 
In cell C36, add the label 'Percent'. 

In cells C37 to C40, calculate, using absolute and relative referencing, the percentage of 
students in each house. Format these cells as a percentage with 1 decimal place. 


Activity 20n 

Open the file items.csv. 

Format cells A4 and A5 so that the font is bold, italic and 20 point. 

In cells C3 to F3, place current exchange rates for each currency shown. Use the internet (or 
exchange rates supplied by your teacher) to do this. Do not format these cells as currency. 

For each cell in the range CS to F22, calculate the price of each item in the correct currency. 
Format each of these cells in the appropriate currency with the appropriate number of decimal 
places. 


20.5.3 Adjust rows and columns 

Earlier you learnt how to expand column widths using the drag handle to 
make sure that all data in the spreadsheet is visible. Row 1 heights can be 
adjusted in exactly the same way. 

The settings for row heights can also be changed by right clicking 

the mouse button on the row number on the left to obtain this - 

drop-down menu. 

The row can be hidden from view by selecting the Hide option, or can 
have a different row height set using the Row Height... option. 

This option opens the eight window, where 

you can adjust the height setting before clicking on 

l W j- 

The column width can be hidden or adjusted in a 
similar way. To get the drop-down menu click the right 
mouse button on the column heading at the top of the 
column. - 

Advice 

To unhide a row or column, select the rows/columns on both sides of the hidden 
one/s. Right mouse click on the selection and choose the Unhide option. 



A 

■ 

Current jobs 



Calibri 


11 - 


a ^ 


B i = -5*’ A’ EB ' 


Fa 


Cut 

Copy 

Paste Options: 

ft 

Paste Special... 

insert 

Delete 

Clear Contents 


fj~| Format Cel Is.... 


- % * 

0 .00 4 
.00 -+.0 

4023 
4122 £ 


4123 

4125 

4125 


412S 

4129 


4130 

4131 


4132 

4133 


Row Height... 

Hide 

Unhide 


20.5.4 Conditional formatting 

Conditional formatting is used to change the display format (usually the font or 
background colour within a cell), depending on the contents of the ceil. There 
are many different methods for completing this: using rules that you apply (rather 
than the spreadsheet’s default settings) is die recommended method and will 
enable you to attempt anything that may be asked at IGCSE level. 
































































20.5 Present data 


r Task 20x \ 

Open the file that you saved in Task 20k, Format the cells in column D so that: 

: if they contain the text 'Not experienced' they are coloured with a red background 
• if they contain 'Experienced' add an amber (orange) background 
if they contain 'Very experienced' add a green background, 

Apply appropriate foreground colours to this text 

V___/ 

Open die file task 20k. 

In previous tasks we have highlighted die range of cells to be formatted (in this 
case D3 to D21). This question has asked for column D, so dick on die column 
heading (die letter D) to highlight die entire column. Select the >ME tab, find 
the yk *. section, then select the mditional Formatting icon, which will open 
this drop-down menu. 

— Choose New Rule... to open the New Formatting Rule window. - 

Select the second option for Format only cells that contain and the window 
will change to look like this. - 1 


# ! 
turrdrihanil farirwl u tell 

taw#- SyiB- I 

HlqUfiilEidtlUH ► 

IMi • 

II 

[0 l***s«> * 

:£3 jyMJUa_ 
j Hr £h*. P-vkj * 

,0 luta- 






Using die drop-down box on the left, choose 
Specific text (as the cells all contain labels). In die right 
dialogue box enter the text ‘Not experienced’. Click 
on die Format button, select the Fil tab and a red 
background colour, then £ OK then the Font tab 
and an appropriate foreground colour, then [ ok 3 - 
You can see what the font will look like at each stage. 

In this case w r e have chosen a white font as this gives 

good contrast. - 

When you are happy that this looks good, 
click OK . Repeat this process for the other two items 
of text. Be careful with the Experienced one - it must 

























































































































20 DATA ANALYSIS 


starr with ‘Experienced’, not just contain it, or all cells will become 
amber. This section of the completed sheet looks like this. 

20.5.5 Adjust page orientation 

You may need to change the page orientation from portrait to 
landscape, especially when displaying the formulae that you have 
used. To change tliis select the PAGE LAYOUT tab and find 
the Page Setup section. Click on the k ntafi< >n icon, then 
select either ’ortrait or Landscape from the drop-down menu. 



Name 

Job 

Years experience 

Category 

Labia Abeli 

Programmer 

1 

Nut experienced 

Greg Mm a 

Programmer 

2 

Not experienced 

SI Paryanti 

Analyse 

12 

Very experienced 

Bishen Patel 

Sales 

5 

Experienced 

Rupinder Singh 

Engineer 

7 

Experienced 

Sergiu Gonzalez 

Programmer 

5 

Experienced 

RupinderVas 

Sales 

6 

Experienced 

Henri Ramoi 

Sales 

10 

Very ex perienced 

John Mortlctk 

Programmer 

14 

Very experienced 

Cameron Garnhari 

Analyst 

7 

Experienced 

Guthrie 

Director 

3 

Not experienced 

Julia Frobisher 

Engineer 

6 

Experienced 

Dan McNevm 

Programmer 


Experienced 

Patrick O'Malley 

EngHiteer 

11 

Very experienced 

Th irumal ar Asokma ni 

Sales 

10 

Very experienced 

Sean Q'flyrne 

Programmer 

2 

Not experienced 

Lea Catsusbucan 

Programmer 

I 

Not experienced 

Brian D'DriSCOfl 

programmer 

0,2 

Not experienced 

yVtmVan Hoifmam 

Engineer 

2 

Not experienced 


20.5.6 Prepare to print 

When preparing your spreadsheet for printing, you can adjust the 


INSERT PHf UWQUT FORMULAS CAT 4 

fQD ifelH S3 

kAipgim ni«if*iT<tf *ii Vie Pom fcgiau ml 



using the Pagt link, which allows you to 

change the number of pages wide or tall in the 


page orientation. 


































































20.5 Present data 


printout. Use the Fit to: radio button in the Sealing 
section and select the number of pages. - 

If you set a printout to a single page wide, ensure 
that that all die formulae/values and labels can be seen 
clearly. If the font size is so small that it is not clearly 
readable, you may not be awarded the marks for that 
section. When you have changed the page settings, 
click oji | — ok - ' J. If the question asks for two pages 
wide and does not say how many pages tall, just set the 
width and clear the tall box. Do not set this manually 
to one as, if diis is a formulae print, the font is likely to 
be so small it w r ould be unreadable. 

Save and print data 

Save your work regularly. As recommended before, it is 
a good idea to save different versions, at all times each 
with a different version number. If you make a mistake 
and corrupt a file, you can always go back and redo a 
small part of die task without losing too much time. 

When printing your spreadsheets, make sure that 
you have adjusted all column widths and row heights 
to ensure that your printouts show all: 



• labels in full 

• formulae in full 

• data in Hill. 


Don’t forget to submit printouts showing the formulae used; check that you have 
worked through the section on displaying formulae near the start of the chapter. 
You can use screen shots to show how you achieved your results. Make sure that 
all printouts contain your name, candidate and Centre number. 

To print, select the FILE tab followed by Print from the menu. Check your 
work to make sure that all the all data/formulae are fully visible before you select 
the Prin button. 

You may be required to export your spreadsheet data into different formats. 

In Excel, this is done by selecting the LE tab followed by Export. If you select 
Change File Type it will allow you to export the data into common text formats 
like .txt (text format) and .csv (comma separated values). Although other export 
features exist, these should be sufficient. 


















































(§>. Website authoring 


In this chapter you will learn how to: 

• describe the three layers used in web page creation 

• use the content layer to create the web page structure 

• use the presentation layer to define styles 

• define and use HTML tags within the content layer 

• use a text editor to create the content layer of a web page 

• annotate your markup with comments 

• display your web pages in a web browser 

• format text using predefined styles 

• design and create page layout using tables 

• create, resize and format tables, including headers, footers and body sections 

• embed CSS styles into an HTML page 

• insert, place and manipulate an image within a web page 

• manipulate an image in a graphics package 

• insert animated images, videos and audio files into a web page 

• apply colour to text and backgrounds 

• use colour names and hexadecimal colour codes 

• create numbered, bulleted and nested lists 

• use hyperlinks within a web page 

• use hyperlinks to external pages and to send email 

• open a web page in a new window 

• create a hyperlink from an image 

• describe what is meant by the term cascading stylesheet 

describe the hierarchy of multiple attached stylesheets and in-line styles 

• define and use CSS elements within the presentation layer 

• create, edit and attach a cascading stylesheet 

• add comments to a stylesheet 

• format, align and enhance text using the presentation layer 

• create styles using specific and generic font families 

• set font sizes using absolute and relative values 

• set background colours and images using the presentation layer 

• use classes within a stylesheet 

• create table formatting using the presentation layer 

• upload and publish the content of a website using ftp 

• create a test plan to test a website 

• test that web page elements work when published 

• test navigation within/from a web page using a test plan 

• justify your test plan choices. 


For this chapter you will need these source files from the CD: 


brick .css 

• taskZlai.png 

brick .png 

• turtfe.jpg 

br i cknbl ockto p i a, htm 

* turtlelogo.gif 

class 1 .css 

* walLpng 

colourcodes. htm 

• webpage thtm 

htmltips.htm 

# webpage2.htm 

ptct.jpg 

• webpage3,htm 

remora.htm 

• webpage4.htm 

remora.jpg 

# webpage5,htm 

style 1 .css 

* webpage6,htm 

style 2.css 

• webpage7,htm 

subscript htm 

# whale, mp3 

sun, png 

# wreck,mp4. 


) 







21.1 Web development layers 


21.1 Web development layers 

21.1.1 What is a website? 


A website is a collection of individual but related web pages that are often stored 
together and hosted by a web server. Web pages can include different objects such 
as text, sound, video and still images. A web page is created using three layers: 

• the content layer (sometimes called the structure layer) 

• the presentation layer 

• the behaviour layer (which often involves script languages, but we will not 
cover the practical programming of this at Cambridge IGCSE level). 

You develop the content/structure layer of your web pages in a language called 
HTML and the presentation layer of your w r eb pages in CSS. 

21.1.2 What is HTML? 


HTML is an abbreviation for HyperText Markup Language. It is a text- 
based language used to develop the content layer of websites. Files are w r ritten 
in HTML using a simple text editor (or web-authoring package such as 
Macromedia Dreamweaver, Microsoft Visual Studio or Expression Web). Files are 
written in text format and are usually saved with an .htm (or .html) file extension. 
These files are recognised by web browsers such as Microsoft Internet Explorer , 
Google Chrome or Mozilla Firefox as web pages. You are going to develop your 
own web pages using a simple text editor. 

21.1.3 What is CSS? 


CSS is an abbreviation for cascading stylesheet, a different text-based language. 
Styles are created and added to web pages. CSS can be written (embedded) into 
HTML but it is usually created in a separate file saved with a .css file extension. 
The stylesheet is then attached to a web page. Many websites have one or more 
common stylesheets attached to every page in the website. This makes all the 
pages have a similar appearance, with the same font styles and colour schemes, 
etc. You will also develop your own stylesheets using a simple text editor. 


21.1.4 Getting started 

A good technique for working on web pages is to tile lour windows on the screen 
at the same time: this means to fit them side by side like tiles. Whenever you do 
any work in HTML and CSS, it is recommended that you open two copies of a 
text editor, a web browser and a list of your files in their storage folder. 

Move the cursor to the top right corner of the screen to select the Windows 8 _ 

charm bar. 


P 

Search 


Selec t the Search charm then select 
* the Every where search. Enter the 
text Notepad into the search box. 
The result should look similar to this. 


Search 

Everywhere 


b 


Notepad 


Search 

Everywhere 

Everywhere 


I Settings 
Files 


P 

o 





d 

o 

:-rtt i»3s 


Advice 

To select the 
charm bar with the 
keyboard, press 

the Windows and 

keys together. 
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Click the right mouse button on the Notepad icon to open the App bar, which 
appears at the bottom of the screen and looks similar to this. 


Click on ">p -n in new window. Place this window in the top left of the screen. 
Resize the window so that it fills about a quarter of the screen. Open a second copy 
of Notepad using this method. Place and resize it to fill the lower left quarter of the 
screen. These text editors will be where we create die content layer (the HTML 
markup) and the presentation layer (die Cascading Stylesheet) for each web page. 

Open the sleExploi -r window by pressing the lisd and E keys together. 



Place die Fil Exp;- ire window in the lower right corner 
of the screen and resize it to fill about half the width and a 
quarter of die height of die screen.- 


*'Q 



Click the left mouse button to select the drive diat you 
will use as your work area. Then click 
on the New folder icon and name this 
folder Chapter 21. 

The location of diis will depend on 
the stmcture of the system you are using. 
Go into diis folder and create new subfolders for each task 
in diis chapter. Call diese folders Lask21a to Task21z, and 
Taskllaa to Task21am. You must save all die files for each 
task in diis chapter in the correct folder. 

Make sure you are in the folder Task21a. This is where 
all the work from the first part of this chapter will be 
stored. The window should look similar to this. -« 


This PC 


Conpulif view 
T # * This-PC 


Search This PC 


. Favourites 
^ R«en1 places 
j| Downleads 
■ Oesktcp 

4 EkyDrive 

*4 HntnegnHjp 


Name Type 

■ Videos System Ftfdet 

Devices and drivES (5) 

+ iCIoud Photra System TuTder 

tip Windows (.0) Lncat Disk 

Detail LoMCDisk 

DVD RW Drive £;] CD Dm* 

tjMaldivK2OT»IFi) Local Disl 




JJsy 

Tosk 

- K 


V 



Open your web browser and resize this window so diat 
it fills the remaining area of your screen. Make sure that 
the windows fit togedier and do not overlap. The screen 
will look similar to this. - 


Although many people refer to HTML as a 
programming language, diat is not strictly 
true. It is a markup language diat uses a set 
of markup tags to describe a web page to the 
browser. HTML tags are shown using angle 
brackets around them like this: 


© 


t ^ jj_ « Chapter 21 ► TastZlu 


Search Task 21a 


V4T FavnudEes 

Recent pi nces 
j£, Downloads 
■ Desktop 

& SkyDtivt 


Name 


This fold cr is empty 




Web browser - webpage viewed in here 


o — 


HTML created in here 
for the content layer 


<htrnl> 


The angle brackets tell die browser diat diis is a 
markup tag and not text to be placed on the web 
pge. The browser does not display die HTML 
tags but uses them to display die content of die 
page. Most HTML commands have two tags: 
one to open die command and one to close it. 
Each tag has a pair of angle brackets around it. 

21.2 Create a web page 


CSS created in here for 
the presentation layer 


||(Tht Glbefd SdioDlfl 

It 

V - to - ■* - -r- -if - J-*- 

■* - B 


m 

s ffl 

Ml 

fetal Raised: 

£5431.66 


File Explorer - files saved in here 


All HTML web pages start with a IDOCTYPE html> declaration and, 
although it has angle brackets, it is not an HTML tag. This is always the first tiling 
in your markup. The TDOCTYPE html> declaration is an instruction to the 
browser to tell it that the page is written in HTML rather than another markup 
language. The first tag that will usually appear in any web page will be <htnil>. 
This tag tells the browser diat die markup following diis tag will be written in 
hypertext markup language. The tag /html> tells the browser that this is the end 


Advice 

Note that all text in 
HTML tags should be 
in lower case. 



















































21.2 Create a web page 


of this markup language and appears at the end of die markup. The forward slash 
shows diat it is a dosing tag. All odier HTML tags will appear between these tags. 

Each web page will have two dearly defined sections: die head and the body. 

The head section starts with ;head> and doses with head: and objects between 
these tags are not usually displayed by the web browser. Only a few tags are universally 
accepted widiin the head section of a web page; these are: base>, , meta>, 

< title , <styli and script: . The head section should always 
contain a title. This is the name displayed in die browser toolbar. 

It is die page title used if a page is added to your ‘favorites’ in your 
browser and is die tide displayed in search engine results. The body 
section starts with and closes with </body: and objects 

between these tags will be displayed in the web page. The basic 
structure of any web page should therefore include these tags. 

Insert tags for the head section here. - 

Insert objects to be displayed by die browser in die 
body section here _ 

21.2.1 Add comments to your HTML markup 

Comments can be added to your markup if there are notes that you wish to make 
but not display on the web page. This is very useful for making sure diat your 
name, Centre number and candidate number are on every web page, even if you 
are not instructed to display them. Comments start with and end with >. 

As the comments do not affect the markup, they can be placed before or after any 
tags. Comments look similar to this. - 


■elDOCTYPE html> 

<html> 


<head> 


-—► <title>Web page name</title> 

</head> 


<body> 


*</body> 


<1 -- This is a comment —> 

</html> ^ 



21.2.2 The use of preset HTML styles in the content layer 


Text is organised into paragraphs, with the paragraph style applied. Headings 
usually have different styles to the paragraph style. All text added to a web page 
should have a tag telling the browser what die text style should look like. There 
are a number of predefined styles available for use in a web page. The normal 
paragraph style is obtained using <p> and ended with </p>. likewise, six 
heading styles are available and are defined with die style names chi; to di6 >. 
Each item in a bulleted or numbered list can be defined widi the rag and 
finished with ; there are more details on lists later in this chapter. 


G 


) 


Task 21a 

Create and save a new web page showing paragraph and heading styles. 


Click the cursor into the top text editor. Type the following markup into the 
editor, replacing MY NAME HERE with your name. Always remember to add 
your name, Centre number and candidate number to all of your printouts. 

| < 3DOCTYPE html> 
j <html> 

; <1— Markup created on 06/01/2015 

; <head> 

j <title>Task 21a</title> 

j </head> 

; <body> 

j <p>My first web page by MY NAME HERE</p> 

; <hl>This is style hi, the largest heading style</hl> 

! <h2>This is style h2</h2> 

j <h3>This is style h3</h3> 


Advice 

It is essential that the text 
is typed exactly as shown 
here. One typing error may 
cause the web page not to 
function as expected. 

Advice 

It is acceptable to use 
capital letters in the text 
that is displayed on the 
page, but not in the HTML 
tags. 
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<h4>This is style h4</li4> 

<h5>TMs is style h5</h5> 

<h€>Ttiis is style he, the smallest heading style</h6> 

<p>This is style p, the paragraph style</p> 

</body> 

</html> 


When this has been entered and carefully verified (by checking this original 
document with your typed copy), you must select File followed by Save As,,*, 
which will open the window. 

Click on the folder names until you find the Task21a 
folder created earlier in this chapter. --- 


Encndim Jds£l 


- t * 

« «H1 1 He.., Icrlb.. ■ C haptcr 21 • 

w C iflareb Chaptii 11 

A 



li- ^ T U « Chapter 21 + TaskHa 

v fi Search Taslclia 

P 

Organise * fie* folder 


£ - « 



Grain be - NewFoldcT 


- « 

. — jfi Data [DO 

P4ame 

Date mo drived 

iyp= 



ii_* Ditofl);l A Name 

Dae modified 

T>F“ 

i W17Nmtn1b j. Task 21a 

Ki'ai-i ujs 

Rlcffcidei 



i [HITPlmtertb 



it H17T«ttDd* LraiSIh 

Wi'KU CHM4 

Rhe folder 



|j jW.|TTfc-.iboek 

No iramii. nimch j-tur suich. 


^ ALO. 

1, Task 21c 


Rle folder 



i ftLCS 



M ClE 

I, TasfcZId 

fK/ffli'SWQfrU 

file folder 



h ClE 



, -inancc; 

i TaskZIc 

G2tt3/2W4 W-JJ 

FlefoJder 



Jl FmT.rf;. 



J Crahim pictin j -,|p 
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i Graham picturi 
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2WWWV31S1T 

Merdtef 

V 


i Mila s pictures 



i I'ter'i loau- 
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> 



Ntiv FrlrLjr ( 


J 

File Q ime. 

TaskSla.Irtm 



* 


Fh-aame Ta5k2la.htm 


V ;; 

ii-v as lypt 

Tert Documents C'.tmi 



V 


Siveas-tfi&e Te>± Documents i'.tdl 


w 


Encoding: ANSI 


You need to enter a filename for the web page. This 
filename must be saved with an .litm extension. If you 
do not use a .htm file extension, this will operate as a 
text file rather than as a web page. Enter the filename 
task21a.htm and dick on j The file should 

appear in the Fi ’Explorer window and may look 
similar to this. If the file cannot be seen, move into the 
Task21a folder. 

Make sure diat the file displays the browser 
(usually the, or fe ) symbol 

to show that this is a web page 
and not a text document with a 
symbol. The text document 
symbol only appears if you forget 
to add the .htm extension to the 
filename. 

Select the file task21a.htm 
from the File Explorer window — 
and drag this file (holding the 
left mouse button down) into 
the browser window. The screen 
should now look similar to this. 

The browser view now contains 
your first web page. 
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21.2 Create a web page 


Advice 

Some browser settings will make this open in a new browser window, rather than the 
one that you have just opened. 


21.2.3 Open existing web pages and enhance text 

To open an existing web page in both the text editor and die web browser you 
must find the web page in die File Explorer window. For all web page files, it is 
advisable to copy the files into a subfolder of your HTML directory before starting. 

Task 21b > 

| Open the file webpage 1 .htm and view this web page in both the text editor and browser. 

Improve this web page by emboldening the word 'bold', setting the word 'italic' to an italic font, 

% setting the '3' in x 3 as superscript and setting the '2' in H z as subscript _ j 

Copy die file webpagel.htm into your Task!lb folder. Drag diis file from the 
File Explorer window into the top text editor. Drag another copy of this file 
from the File Explorer window into your browser. 

The screen should look like this. 


WEBPAGEl.htm - notepad 
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Advice 

Editing is easier if you ensure that the word wrap is selected in Notepad. To do this, use 
the Format menu and check that the d Wrap option is ticked. 
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Move the cursor into the text editor window and make die following changes to 
the markup: 


• replace MY NAME 
_ HERE with your name 

• place the tags <b> and 
i— </b> around the word 

J ‘bold’ 

-• place the tags <i> and 
</i> around word 
‘italic’ 

• place the tags <sup> 
and </sup> around 
the number l 3’ 

_• place the tags <sub> 
and </sub> around 
die number ‘2\ 

When you have made all these changes to the web page, save the page by 
selecting the text editor, followed by File, Save As..., selecting the Task21b 
folder and entering die filename iisk2Ib.htm before clicking on 
Test the web page works by dragging this new filename from the I ocunients 
window into the browser window. 

The new browser view should look like this. - 

21.2.4 Print web pages 

From time to time, you will be required to print 
different views of your web pages. You must 
ensure that your name is included on die web 
page before it is sent to the printer, in whichever 
view is specified. Printing the HTML view is often 
required. Even if you are using a WYSIWYG (what 
you see is what you get) package, like Macromedia 
Dream weaver or Microsoft Expression Web , you will 
need to open the web page in a text editor to print 
the HTML. 

If you are printing from a web browser, make 
sure diat your name and candidate details are fully 
visible on the printout. If you are using a WYSIWYG 
package, make sure diat you test the w T eb page in 
a browser and not just within die package. Some 
products will display what appears to be the browser 
view T but it is only a development tool and does not 

necessarily display the page as it will be seen. Use screen shots of your pages, taken 
using the cPrint Screen> button on your keyboard, to copy the screen contents 
into the clipboard. Then paste the clipboard into another package (often a word 
processor) to present evidence of your w-ork. 


¥ 



Advice 

If you prefer you can dick 
the mouse on the browser 
window and then press 
the function key <f5> to 
refresh the browser view 
each time you have saved 
the file. 


<!DGCTYPE htral> j 

<html> | 

<head> j 

<title>Task 21b</title> j 

</head> j 

<body> \ 

<p>Web page created by Graham Brown</p>i 
<h2>Text can be enhanced in different \ 
ways. Here are some of those ways.</h2> 

<p>Text can be made <b>bold</bx/p> **—j 
<p>Text can be made <i>italic</ix/p>-#—| 
<p>Text cannot be underlined in later j 
versions of HTML because it looks like I 
the text is a hyperlink</p> j 

<p>Text can be superscripted like i 

x<sup>3</supx/p> —— — ——— -- 

<p>Text can be subscripted like j 

H<sub>2</subx/p> -4- \ 

</body> j 

</html> j 



























21.2 Create a web page 




Activity 21a 

Open the file subscript.htm and view this web page in both the text editor and browser. 

Replace the text MY NAME HERE with your name. Improve this website by emboldening the 
word 'emboldened', setting the word 'italic' to an italic font, and the word 'underlined' to an 
underlined font. 

Set the '2' in 10 m 2 and the '3' in 500cm 2 as superscript, and set the '2' in C0 2 as subscript 
Set the text 'Enhancing Text' into style hi. Print your web page as HTML and as it is viewed in 
your browser. 


21.2.5 Tables in the content layer 

Tables are used to create the basic structure of many web pages. They are used 
to organise page layout and are often used in web pages even though the borders 
may not be visible. If you need to create a table within a web page, it is always 
worth planning it on paper before starting to create the markup. 


Task 21c 

Create a new web page that looks I ike this and has the caption 'Colours': 


"\ 


Red 

36% 

i Green 

23% 

Blue 

41% 


Basic table structure 

Tables in HTML always start with a <table tag and end with 
</table>. Start by adding these tags in the body section of 
the markup. Make sure you replace the text ‘your name- with 
your own name. It should look similar to this. 


Advice 

This planning stage will 
often be given to you in 
the question. 

Advice 

It will be much easier to 
use WYSIWYG software 
to create your tables. This 
section is designed to 
ensure that you understand 
how to create and edit 
tables. You will need to 
understand the markup 
used to define tables. To 
begin with, this may be 
difficult for you if you 
decide to use a WYSIWYG 
package to develop your 
tables. 


Everything between these tags w ill be included in the table , 
except for the caption. This is added using the < caption > 
and </caption> tags, which allows you to display a caption 
(usually centre aligned) above die table. If a caption is used it 

must be the first HTML tag after die <table> tag. - 

Each table is split into rows. 


"Row 1 
Row 2. 
Row 3 


■RaaL 

2>67. 

(Sreen 

2.3°/. 

Blue. 



< 1DOCTYPE htral> 

<J-- Task 21c by your name 
<h.ead> 

<title>Task 21c</title> 
</head> 

<body> 

—<table> 

</table> 

</body> 


<body> 

<table> 

—► <caption>Colours</caption> 
<tr> 

</tr> 

<tr> 

</tr> 

<tr> 

</tr> 

</table> 

</body> 
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For this task, the table you need to create has three table 
rows. The tag for a table row is <tr . Create the three 
blank rows between the caption and the end of the table 

like this. - 

Each table row will contain two cells of table data. The 
tag for table data is <td>. A row can have one or more 
< td > tags. Between each <tr. and /tr; tag, place start 
table data <td and end table data /td> tags like this. 
This table row has two pieces of table data. A table cell 
can contain text, images, other tables, lists, paragraphs, 
forms, horizontal rules, and so on. 

Advice 

It is sometimes quicker to create one complete table row 
first with the table data cells included, then copy this row 
a number of times using copy and paste. 

The data can now be added to each cell like this. - 

Your table will look similar to this. 

Colours 
Red 36% 

Greta 23% <- 

Blue 41% 


Table borders 

This table has been created but does not have a visible 
border. The word 1 border 1 is an attribute. To show the 
table gridlines you must add a border attribute with 
a value of 1f l 11 . Attributes should be in lower case and 
attribute values should always be enclosed in quotes. 
Change your markup like this. 

j <body> 

j <table horde r= ,, l ,l > 

j <caption>Colours</caption> j 


The only valid border values in HTML5 are Ir l ir and 


11 1 ff makes the border visible 

1111 hides the table border, yet allows the table to 

control the structure of the page. 


& - 0 - 3 


Colours 


Red 

36%| 

Green 

23°/b| 

Blue 

41%| 





</table> 

</body> 


<body> 

<table> 

<caption>Colours</caption> 

<tr> 

-<td>Red 

</td> 

<td>36% 

</td> 

</tr> 

<tr> 

<td>Green 

</td> 

<td>23% 

</td> 

</tr> 

<tr> 

<td>Blue 

</td> 

<td>41% 

</td> 

</tr> 

</table> 

</body> 


Advice 

This is different from 
earlier versions of HTML 
where ”0" hid the border. 


Save diis web page as task21c,hmi in your Task21c folder. 














































21.2 Create a web page 


Headers and footers in tables 

Tables can have three sections: a header, a body section and a footer. These are 
defined using die <thead>, <tbody> and <tfoot> tags, and closed with </thead>, 
</tbody and rfoot> respective!} 7 . Notice how these all begin with (for table). 


r Task21d 

Create a new web page that looks like this and has the caption 'Fruit sales'. 


Fruit 

Price 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

$42 3 5 

Lemon 

LTl 

Total 

$6560 


- / 


To create this web page you need to first create the open table 
and close table tags within the body section of the markup. 
Place the caption tags between these in the same way that you 
did when you completed Task 21c. The initial markup for this 
section should look like this. 

Before continuing with the markup it 
is worth planning the table using a hand- 
drawn sketch similar to this. 

This will help you work out the structure 
needed for the markup. For this table, you 
will need three sections to the table. 

These three sections need creating next 
within the markup. The header section is 
created using die table head tags, with <thead > 
to start the section and </thead> to finish 
the section. The footer section uses the tags 
<tfo >t> and /tfoc »t>, and the body is defined 
with <tbody> and </tbody>. In HTML you 
must define the table header, footer and then 
body (in tiiat order ) if all three sections are to 
be included. Create the three sections within 
tiie table of your markup like this. 


<body> 

<table border= M r ! > 

<caption>Fru±t sales</caption> 
</table> 

</body> 


Caption 


Table 

Header 


Table 
& ody 


Table 

Footer 


Fruit 

Price 

Apple 

$1230 

Orange 

$730 

Pear 

$24 0 

Banana 

$4235 

Lemon 

$75 

Total 

$6560 


1 table row with 2 
table header cells. 

5 table rows, each 
with 2 cells of table 
data. 


1 table row with 2 
cells of table data. 


Within each section add the correct number of table 
rows, using die notes you made on your sketch to help you. 

You can add the table data sections to the footer and 
body of tiie table using the tags <td and </td> . Do not 
use these tags in the table header. At each stage, save your 
web page and check that the markup that you have 
written gives you the results that you expected. 

In tiie table header, create heading cells (which are bold and 
centre aligned) using the tags <th> and </th rather than the 
table data tags. These will set the column headings in heading 
style. Heading cells can be used inside the table body and table 


<body> 

<table border="l ,l > 

<caption>Fruit sales</caption> 
<thead> 

</thead> 

<tfoot> 

</tfoot> 

<tbody> 

</tbody> 

</table> 

</body> 
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footer sections and are useful in die left column of a table if row headings are 
required. Don’t forget to replace die text ‘your name’ widi your own name. 

Place die contents (in this case text) of the header section in the header cells 
and place the contents of die body and footer sections in the relevant cells. 

The finished markup and resulting web page should look like this. - 

j <] DQCTYPE html> 
j <html> 

I <1-™ Task 2Id by your name --> 
j <head> 

; <title>Task 21d</title> 

j </head> 

; <body> 

j ctable borders "l"* 
j <caption>Fruit sales</caption> 

j <thead> 

j <tr> 

\ -► < t h >Fr u i t < /th > 

j <th>Price</th> 

; </tr> 

I </thead> 

j <tfoot> 

j <tr> 

\ -<td>Total</td> 

j <td>$65G0</td> 

j </tr> 

j </tfoot> 

j <tbody> 

j <tr> 

\ _<td>Apple</td> 

| <td>$1230</td> 

I </tr> 

j <tr> 

j <td>Grange</td> 

j <td>$780</td> 

j </tr> 

j <tr> 

j <td>Pear</td> 

I <td>$240</td> 

j </tr> 

: <tr> 

j <td>Eanana</td> 

I <td>$4235</td> 

j </tr> 

j <tr> 

I <td>Lemou</td> 

j <td>$7B</td> 

I </tr> 

j </tbody> 

j </table> 
j </body> 

I </html> 

Save this web page as task2 Id Jit n in your Task21d folder. Save copies of diis 
page as task21eJitm in your Task21e folder, as task21f.htm in your Task21f 
folder, and as task21i.htm in your Task21i folder. 








































21.2 Create a web page 


^Activity 21b 

Create a new web page with a table that looks like this and has the caption 'Hours of sunshine 
last week'. Make sure the top row of the table is in the header section and the bottom row is in 
the footer section. Print your web page as HTML and as it is viewed in your browser. 


Day 

Hours 

Monday 

6 

Tuesday 

4.5 

Wednesday 

8 

Thursday 

7 

Friday 

3.5 

Saturday 

5 

Sunday 

6 

Weekly total 

40 


21.2.6 Use embedded CSS in HTML 


Although this section introduces the use of styles into your web page, this will not 
be covered in detail until Section 21.3. 

Styles can be applied to tables and other HTML elements by placing CSS 
instructions in a style attribute within the HTML tag. This is called embedded CSS. 


sz 


) 


Task 21 e 


Open the file task21e.htm. Set the table to be 400 pixels wide and each row to be 50 pixels high. 
Set the left column to be 2S0 pixels wide, 


Resize a table 

Open die file task21e.htm. You have seen that each table grows to fit the data in 
each cell. In order to avoid this, each table, as well as each row/column within 
the table, can be set to a fixed width or a width related to the size of the browser 
window. For this task an attribute is added to eidier die table <table>, table row 
<tr> or table data <td> tags. This attribute is an embedded CSS style attribute. 
In die table tag add a second attribute named le with the embedded CSS 
property value width:400px, like diis. 

;<body> \ 

\ ctable border="l" 3tyle= ,, width:400px ,, > ; 

! <caption>Fruit sales</caption> j 

I <th.ead> I 

The width of the table will now be fixed to 400 pixels. If the browser window is 
resized, this table size will not change; if the window is made smaller dian 
400 pixels the browser will display scroll bars. 


Advice 

Use px for pixels and do 
not put a space between 
the digits and px. 


Advice 

The syntax for CSS elements is the property name, colon, the value to be applied, e.g., 
name: value 

If more than one property is to be applied these are separated with semi-colons, 
e.g, name Lvalue; name2: value 

Use similar style attributes in all seven table row 

tags to set die row height like this. - 

In the first table header cell add a similar 
attribute to set the CSS width property' to 
280 pixels like this. - 


<thead> 

-►<tr style= ,r tie±ght:50px"> 

—<th style="widtli:280px" >Fruit</th> 
<th>Price</th> 
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These two style attributes only need applying once; all other cells 
in the row/column will match the attribute set. The finished table 
looks like this. 

Save this web page as task21e.htm in your Task21e folder. 

r Task 21 f \ 

Open the file task21f.htm. Set the table to fit to 30% of the browser 
window and the left column to be 75% of the width of the table. 

Set the top row to be 60 pixels high and the bottom row to be 40 
pixels high. Align the table in the centre of the browser window. Set 
the names of the fruit to be centre aligned and the prices in the right 
column to be right aligned. 

_ 1 



Open diis web page. Set a style attribute for the table tag 
with the width property and a value of 80%. Use a similar 
75% property for the tyh attribute in any table data (or 
table header) tag in the left column, like this. - *■ 

Centre align a table in a window 

To centre align the table within the window, two more 
style properties must be used widi the tabk tag. These are 
to set the margin to the left to automatic and the margin to 
the right to automatic. In CSS, if more dian one property 
is used, the semi-colon {;) is used between one property and value and the next. 
The extra properties for die table style attribute will look like this. 


<body> 

<table border^'1" style=" width: 30%; margin-left: auto; marg i n-right: auto> + 
<caption>Fruit sales</caption> 


<body> 

< table horder= ,, l" sty!e="width: 8Q%"> 
<caption>Fruit sales </caption> 
<thead> 

<tr> 

< th s tyl e= "widt h: 7 5 %" >Fru 11</1h> 
<th>Price</th> 


The table is now centre aligned inside the 
browser. If die browser is resized the table 
still has the same size and alignment like this. 

Set die rov r height of die table header (the 
first row) to 60 pixels and the bottom row 
to40 pixels. Use <tr style-"height: 60px"> 
and <tr styles"height: 40px M > to do diis. 


T 



Fnw 

Frail 

Pri» 

rtjjpk 

& 12 :V 

limp; 

RTfiD 

Pftur 

R 2 J 0 

Binnua 


L-™ 

|W 5 

T«h 1 

(MS® 


1 



Horizontally align cell contents 

To align the text to the centre in die left column, add die 
style attribute to each table data tag in the table footer 
and table body, so that the style has the property and value 

“text-align:center\ 

To align the text to the right in the right column, add 
the stylo attribute to the table data for each cell in this 
column (except the table header) so that the style has the 
property' and value ta text-;dign:right’ . The web page will 
now look like this. _ 


IJi £di .tfe* Fi-wrt«s ImS Hdp 




Friur Milt-. 


Fruii 

P tUi 

Apple 

I12J0 

Qrawe 

S7I0 

Fear 

5240 

Eaiurni 

U25S 

L rtrori 

S’5 

Ttinl 

MSiU 


Advice 

Note the American 
spelling of 'center" rather 
than the English spelling 
'centre'. 



























































































21.2 Create a web page 


Save this web page as task 2 lf.htm in your Task21f folder. Save copies of this page 
as task21g.htm in your Task21g folder and task21o.htm in your Task21o folder. 


^Activity 21c 

Create a new web page with a table that looks like this and has the caption 'SupaHols 
visitors 2016 r , 


Advice 

Colgroup tags to align cell 
elements are no longer 
supported in HTML5. 


Country 

Visitors 

Egypt 

440 

India 

2000 

Jamaica 

140 

United Arab Emirates 

^420 

Total visitors 

j 2000 


Make the company name, SupaHols, bold. Make sure the top row of the table is in the header 
section and the bottom row is in the footer section. Set the table to fit to 70% of the browser 
window and the left column to be 100 pixels wide. Set the top row to be 60 pixels high. Align 
the table rn the centre of the browser window. Set the contents of row 1 and the names of the 
countries to be centre aligned and the number of visitors to be right aligned. Print your web page 
as HTML and as it is viewed in your browser. 

_ J 


Table borders 

You have already studied how to set the table borders on or off with a border 
attribute for the table tag. To set table borders to appear as we want them we can 
change the border settings in the whole table or parts of the table. You will notice 
that all of the tables that we have created so far have a double border because the 
table and the table header/table data parts have separate borders. 

Create a single table border 


Task 21 g 

Open the file task21g.htm, Display the table with a single, solid border 4 pixels wide, and with 
internal gridlines 2 pixels wide. 


Open this web page in Notepad. Set a sty I attribute for die table tag widi the 










































21 WEBSITE AUTHORING 


Set table border widths 

Table borders can be set using embedded CSS with the sty] attribute with the 
border property and values. 

To set the outside border of a table the style attribute is added to die tahi tag. 
The values assigned to this tag must set the border to solid and to 4px. To set 
internal gridlines style, attributes are added to the <th> and :td> tags; each of 
these tags must have the style attribute with irdensolh 


<J DQCTYPE html> 


<html> 

<J-- Task 21g by your name --> 


<head> 

<title>Task 21g</title> 
</head> 


<body> 

<table border^" 1" style-"width: 8 0 %; margin-left: auto; margin- 
right: auto; border-collapse:collapse; border:solid 4px;"> 

<capt ion>Fruit sales</caption> 

<thead> 

<tr style="height: 60px" > 

<th style="border:solid 2px; width:75%;">Fruit</th> 

<th style="border:solid 2px;">Price</th> 

</tr> 

</thead> 

<tfoot> 

<tr style= p, height:40px"> 

<td style= ,[ border: solid 2px; text-align: center;" >Total</td> 
<td style="bCirder:solid 2px,- text-align:right;">$6560</td> 
</tr> 

</tfoot> 

<tbody> 


<tr> 

<td style="border: solid 2px; text-align:center;">Apple</td> 
<td style="border:solid 2px p - text-align: right,-" >$123 0</td> 
</tr> 


<tr> 

<td style="border:solid 2px; text-align:center;">Orange</td> 
<td styles "border: solid. 2px; text-align: right";">$78Q</td> 
</tr> 


<tr> 

<td style="border: solid 2px; text-align: center;">Pear</td> 
<td styles "bolder: solid 2px; text-align: right;" >$24Q</td> 
</tr> 

<tr> 

<td style="border:solid 2px; text-align:center;">Banana</td> 
<td styles."border:solid 2px p - text-align:right;">$4235</td> 
</tr> 

<tr> 

<td style="border:solid 2px; text-align:center;">Lemon</td> 
<td style="border:solid 2px; text-align:right;">$75</td> 
</tr> 

</tbody> 

</table> 

</body> 

</html> 


Advice 

Table border settings in 
CSS are different from the 
border attribute for the 
table, which is only used to 
show if borders are visible 
or invisible. 




21.2 Create a web page 


The finished table will look like this. --- 

Later in this chapter you will learn how to fix styles for all table cells 
without repeatedly entering the same style attribute ior each tag. 


Activity 2Id 

Edit the web page you created for Activity 21 c so that the: table has a single border of 6 pixels, 
the table header and footer 4 pixels, and the table data 2 pixels. Print your web page as HTML 
and as it is viewed in your browser 


Vertically align table cell contents 

Data held in table cells can be vertically aligned with embedded CSS so that it fits 
in the top, middle or bottom of the cell. The sty attribute is added to the td> 
tag with a property of vertical-align and a value of top, middle or bottom. 



flask 21h 

Create a new web page that looks like this. Set both row heights 

Vertical alignment 


to 60 pixels. Centre align the contents of all cells. Vertically align 
to the top, centre and bottom of the cell as shown. 

Top 

Middle 

Bottom 



Advice 

In some questions you may 
be instructed to vertically 
align to the centre of the 
cell; if so, always set the 
property value to middle. 


Create a new web page that has a table with two rows. In the top row include one 
piece of table data and, in the second row, include three pieces of table data. Save 
this in your Task21h folder. It should look like this. 

Find the three table data <td tags in the second row and add die 
following attributes to them. 


+- 


<tr style= M height:6Qpx; text-align:center F "> 

<td style="vertical-align:top">Top</td> 

<td style="vertical-align:middle">Middle</td> 
<td styie= ,, vertical-align:bottora">Bottom</td> 
</tr> 


The text will now align in the table like this. 


Elk Ed* Jfttw Fi-wiiwi l«ib 




Tdik 2 lli by yuur name 


Vgjiif fljjy nligii ** 11 ■**r»ni iHiri 


Vtrtirn] all jnnwnl 


Top 





Eld fedi' Fi wch lack fc " 

' fi 1 *■ T “ 


Task 2 111 by your name 


Extend (merge) cells 

To create a single cell that spans across all three columns in the top row r of the 
table, you need to add a colspan attribute to the table data <td> tag for this row. 


^VemcaJlvjiUaiG c t D 


1 «rb:aJ aingjimenn 


Top 

MidJU 

.:i :i 


<tr style=" height:60px; text-align:center;"> 
<td c o 1 span=3 >Ver t i c a 1 alignment</1d> 
</tr> 


Save your web page as task21h.htm in your Task21h folder. 

The completed table should look like this. —- 

To merge cells vertically use the rowspan attribute in the same way. 


i j • D.' MlTHtVi WHlsaaL p - 
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Task 21 b by yaur nume 
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Activity 21 e 

Create a new web page to look like this. Table and header borders must 
be 6 pixels and all other gridlines must be 3 pixels. The right column 
must be 50% of the width of the table. 


L 


Class 11A Esan 
Resnlt! 

A mil 

% 

iituififlll 
ivho tavc 
performed 
extiencly 

wrll 

Belle 

96 

Cai 

9 * 

DeuLt: 

92 

Eric 

66 

MiK-ldo 

better 

Fiona 

23 


Cell padding 

Cell padding is the space between the cell contents and the border of the cell. 


Task 21 i 


A 


Open the file task21i.htm. Copy the table so that there are three tables, one above the other, 
on the page. Change the captions from 'Fruit Sales' to 'No padding' for the top table, 'Padding 
set to 25pixels' for the middle table and 'Variable padding' for the lower table. Set the cell 
padding of the middle table to 25 pixels and the padding of the lower table to have a top 
padding of 25 pixels, bottom padding of 20 pixels and left and right padding of 1 5 pixels, 
____ / 

Open the file task21i.htm, Copy the table and paste it twice. Place a cbr> tag 
between each table to set a line break. The br> tag does not have a close tag. 

Add an ID attribute to each table so we can identify them: they will be called 
top ? middle and bottom. In the table> tag for the middle table, add the single 
CSS style padding property with a value of 25 pixels like this. -- 


<br> 

<table border^ 11 1" id.="middle" style = "padding:25px" > 
<caption>Padding set to 25 pixels</caption> 


For the bottom table we can set the different padding by stating all four values, 
starting at die top and rotating clockwise like this. — 


<br> 

<table border^"l" id-"bottom 11 s t yl e='■ p adding: 2 Epx 15px 2Gpx 
15px;"> 

<caption>Variable padding</caption> 



No'padding 


Fruit 

Price 

Apple 

£1230 

Orange 

s veo 

Pear 

£240 

Banana 

£4235 

Lemon 

S75 

Total 

S65-60 


Padding set eo 23pixgls 


Fruit 

Pi-ice 

Apple 

S1230 

Grange 

S7BG 

Peai 

5240 

Banana 

S4235 

Lemon 

S75 

Total 

§6560 


Variable pad-dm a 


Advice 

This is a shortened version of the CSS padding prop¬ 
erties. Where padding should be specified in full, for 
each side it will look like this. 


p add i ng - top: 2 5px; 
padding-bo ttom: 2 Gpx,- 
p add i ng -r i gh t: 15px; 
padding-left :15px,- 


Fruit 

Price 

Apple 

SI 130 

Orange 

S7S0 

Pc or 

£240 

BenFina 

£4235 

Lemon 

£75 

Total 

§6560 


The web page now looks like this. 


























































































21.2 Create a web page 


This has only set the padding for the table borders. To change each cell the 
same style attributes, properties and values will need copying and pasting into 

every <th> and <td tag. This will change the tables to look like this. - 

Save your web page as task21i.htm in your Task21i folder, and a copy of 
your page as task21j.htm in your Task21j folder. 


Border spacing 

The spacing between the borders of individual cells is set in die nible> tag. 
The style attribute is used with die border-spacing property. Two values can 
be passed to this property: die horizontal spacing first, then the vertical spacing, 
like this. - 


<body> y 

<table border^"!" id="top” style="border-spacing:20px !Qpx,-"> 
<caption>No padding</caption> 


Task 21 j 

Open the file task21j.htm. Set the top table to have a horizontal border spacing of 20 pixels and 
a vertical border spacing of 10 pixels. 




The top table of the we b page will look like this. 

Advice 

If the horizontal and vertical border spacing are the same, you can use a single value. 


■\ 


Activity 2If 

Open your finished web page from Activity 21 b. For each table cell, set the padding to have a 
top value of 8 pixels,, bottom of 12 pixels, a left value of 20 pixels and a right value of 16 pixels. 
Set internal and external border spacing for the table to 20 pixels. 


Task 21k 


Create a new web page with a table that looks like this and has the caption 'Sales team'. 
The image that you require is called turtle.jpg. 


* 

■ ti 


Expenses 

Lee 

Amir 

Maxine 

! Travel 

1162.20 

$285.75 

$150.00 

Hotel 

$240.00 

$182.40 

$322.00 

Food 

$146.50 

$102.10 

$104.50 


k_ J 
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Plan the table using a hand-drawn sketch similar to this. 

Caption 


Table 

Header 


Table 

Body 


Image here 

1 cell 

2 rows deep 

1 cell three columne wide 

Lee 

Amir 

Maxine 





Travel 

$162.20 

$265.75 

$150 

Hotel 

$240 

$162.40 

$322 

Food 

$46.50 

$62.10 

$64.50 


2 table rows with 4 columns, 

2 cells In first row merged, 3 cells 

in second row merged, 3 table headlng cells. 

3 table rows, each with 1 heading cell 
and 3 table data cells. 


Shading shows cells with a heading format 
rather than table data format. 


Create the basic markup as you did with die earlier tasks, starring with the table tags, 
the table attributes to show die borders, the caption, tlie header and body sections of 
the table, then insert the table row's. The markup so far will look like diis. 


<body> 

■stable borders n l" style="border-collapse:collapse; bord.er:solld ■ 
lpx?"> 

<caption>Sales team</caption> 

<th.ead> 

<tr> 

< /tr > 

<tr> 

</tr> 

</thead> 

<tbody> 

<tr> 

</tr> 

<tr> 

</tr> 

<tr> 

</tr> 

</tbody> 

</table> 

</body> 


The top row' of die table header lias only tw r o cells. The first of diese is a cell that 
covers tw r o rows. For this you use a iwspn attribute to tell the browser diis cell 
is going to span die first two rows. The markup for diis section will look like diis. 

The second cell in die top row is a cell that 
covers three columns. Use the colspan attribute 
to tell the browser that this cell is going to span 
three columns. This cell was identified in the 
sketch as a being a heading cell, so the dspan 
attribute is used within the table heading tag. 

The markup will look like this. - 1 —■ </tr> 


J 


<thead> 

<tr> 

<td rowspan= 
—►<th colspan= 


Advice 

When creating a new table 
like this, it is wise to add a 
single letter as the contents 
of the cel I when you create 
it. in this case a single letter 
'A' has been added to the 
top left cell, the letter 
to the next cell and so on. 
This is because some web 
browsers do not display a 
table cell if it is empty. By 
adding these single letters 
it allows you to test the 
table as you are creating it. 


:"2">A</td> 

"3">B</th> 























27.2 Create a web page 


Using the sketch to work from, add the cells to each 
row of the table. In the body of die table, set the 
first cell of each row as a table heading and die next 
three cells as table data. This section of the table will 
look like this. 


The table structure should now 
look like this. - 


Enter all the text and currency 
values into the correct cells in the 
table. The web page should look 
like this. 

Sales team 


Sales 

team 


A 

Expenses 

Lee 

Amir 

Maxine 

Travel 

$162.20 

$285.75 

$150.00 

Hotel 

$240.00 

$18240 

$322.00 

Food 

$146.50 

$102.10 

$104.50 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

X 

O 

P 

Q 


Save your web page as t isk21k*htni in your Task21k 
folder. 

21.2.7 Images 

tillages (such as pictures or icons) are often used in 
web pages, and are often used for hyperlinks. 


<tli colspan="3 ,, >B</th> 
</tr> 

<tr> 

-+- <th>D</th> 

<th>E</th> 

</tr> 

</tliead> 

<tbody> 

<tr> 

<th>F</th> 

<td>G</td> 

<td>H</td> 

<td>I</td> 

</tr> 

<tr> 

<td>K</td> 

<td>L</td> 

<td>M</td> 

</tr> 

<tr> 

<th>N</th> 

<td>G</td> 

<td>P</td> 

<td>Q</td> 

</tr> 

</tbody> 

</table> 

</body> 


Insert an image 

To complete the web page for Task 21k, you need to 
replace the letter ‘A 1 in the top left cel! of the table 
with the image turde.jpg. To do this you have to 
tell the web browser die name of the image source, which should be stored in die 
same folder as your web page. Make sure that you have copied the file turtle.jpg 
into your Task21k folder. Add the following to die markup. As some browsers may 
not display die image, you can tell die browser to replace the image with alternative 
text. This usually describes the image so diat die user can still understand what is 
being shown even though diey cannot see die image. The markup will look like diis. 


<thead> 

<tr> 


<td rowi3pan=‘ r .j ' - <img src.= n turtle jpg 11 alt= H Company Logo H > -/td> 
<th colspan= H 3 " >Expenses</th> 

</tr> 


Where to store an image 

Images must be stored in the same folder as die web page. This is called die current 
folder. Notice in the markup shown above how the filename turtle.jpg is given as 
die image source. This does not contain any reference to which folder die image is 
stored. Because diere is no absolute reference to a folder, die browser automatically 
looks in the current folder for the image. This means that if this web page is opened 
on another computer, as long as the image is stored in die same folder as the web 
page, it will work properly. 

































21 WEBSITE AUTHORING 


If an absolute reference had been used for a file, for example: 


<img src= , 'b:/My websites/My pictures/turtle.jpg 1 ' alt="Company 
Logo"x/td> 


X 


Tills would prevent the file being found unless the folders in all the 
computers were structured in this way. If the file turtle.jpg is not in 
the current folder, the web page will look like this. The image has 
been replaced by die text ‘Company Logo’ to tell the user what the 
missing image should be. 

If the image file is stored in the current folder, this will be 
d is play ed. - 

Save the web page as task21k,htm in your Task21k folder and 
save a copy as ra k21in.htm in your Task21m folder. 

Advice 


Kales team 


|E3j Company Logo 





Expenses 


Lee 

Amir 

Maxine 

Travel 

SI 62.20 

S285.75 

S150.00 

Hotel 

S240.GQ 

SI 82.40 

S 322.00 

Food 

5146.50 

$102.10 

S 104.50 


A common mistake made by students is to use absolute 
pathways for files, such as images, stylesheets, etc. 

File types for images 

There are three common file types for images used in websites. These are 
JPEG files, GIF files or PNG files. You can use a graphics package such as 
Adobe Photoshop to change images from one format to another by opening 
them and using As* ** to change die file format for die new image. 

Advice 

Image files added to web pages are usually in bitmap 
graphics formats such as .jpg, .gif or .png format. Many 
other image formats, for example vector graphics such as 
.tif, will not work in a web page. 


Sales team 


it 

Expenses 

Lee 

Amir 

Maxine 

T ravel 

S162.20 

5285.75 

SI 50.00 

Hotel 

5240.00 

S1B2.-I0 

S322.00 

Food 

SI 46.50 

5102.10 

SI 04.50 


Activity 21 g 

Create a new web page with a table that looks like this and has the caption 'Last week'. The image that you require is called 
ptct.jpg. Print your web page as HTML and as it is viewed in your browser 


PTC Travel 


- 1 

Expenses 

Anne 

Dan 

Lisa 

Udoka 

Petrol 

$182.20 

$185.75 

$260.00 

$322.00 

Food 

$80.00 

$62.40 

$54.00 

$40.00 

Hotel 

$420.00 | $382.10 

$104.50 

$260.00 


Resize an image 

Images can be resized using two methods: 

• The first method is to change the size of the displayed image in the markup. 
This is the easier of the two methods but often uses large image files, which are 
slower to upload and can delay the display of a completed web page. 

• The second method is to physically resize die image in a graphics package. 

You did this in Task lib. This method has the advantage of being able to 


















































reduce the file size of an image so that a web page will be displayed more 
quickly. It has the disadvantage of using low-resolution images, which can 
appear pixelated, particularly if you wish to enlarge them. 


21.2 Create a web page 


; 


Task 211 

Open the file webpage2.htm Use both methods to resize this image to 80 pixels wide and 
compare the relative file sizes of the two images. Save both versions of your web page. 




Resize an image in the markup 

Copy the web page and supporting files remora.hun, remora.jpg and turtleqpg 
into your Task21l folder. To change die size of an image in the markup use either 
the i 1th or height attributes within die image tag. For diis question the width 
needs setting to 80 pixels. If you change die widdi of die image to 80 pixels and do 
not specify a height for the image, it will maintain its aspect ratio. This means that 
it will keep die same proportions. Sometimes you may be asked to distort an image 
to give a different effect within a web page. This is done by specifying both dth 
and height but not keeping the aspect ratio of the original image. Find die markup 
for the image remora.jpg, in the file webpage2.htm, which looks like this. 


<tr> 




<td rowspan="3"ximg src= "remora.jpg" alt="Remora"x/td> 
<td colspan="3"xhl>Image alignment</hlx/td> 


Add a new attribute to the image tag to specify die new width of die image, like this. 


<tr> 

<td rowspan="3"ximg src= "remora.jpg" alt="Remora 
</td> 


style=" width: SDpx’/i > 


Save die web page which will change from this to diis. 

f-' 


jp+i hi-.* ■■HWwiaft rh.fjFF?! 1 . jJ ■ c J :J trfil 

'irLp- wpkilicppiiMi ■ Q * Q t “■ .qt * * 1?^ * 0-* 



mage alignment 



iTHsiuiTtihlraiRTli Tita IniAfif la 

U*tW«l. " nl " J"*™ 

»D. iiHlf mi. 


1 


jjj e' CH'IJMIT Nat UM bock'-ClUpltf Zl'. p ■ C. [ £ Till 31 


fl( hirt Iis# Fjjaunle led: d«lp 

4 hrttp--™™ 


tr - 0 - » - Eib— i**- TbJ.- 



Image alignment 



This i in age is aliened This image Is aligned 
to the top of Ibe table to the nUdil It of Use 
oell. table tell. 


This image Is aligned 
to the botloin of I lie 
table celt. 





















































21 WEBSITE AUTHORING 


Although the vertical alignment of all three turtle images has not been changed 
in the markup, the effect is to make the images appear to have the same vertical 
alignment. This is because the row height has been reduced to fit with the new 
row height for the image of the remora. 

Resize an image in an external package 

You have already completed this in Task lib. Copy the image that you resized 
and called remoral.jpg from your Taskl lb folder into your Task211 folder. 

When using this technique it is useful to have a small, low-resolution image 
(called a thumbnail) on a web page. If the user wants to see more detail they can 
click on the image and a new window will open containing a high-resolution 
version of the same image. The web page needs to be amended so that the width 
attribute is no longer present, and the source attribute within the image tag 
points to the new filename. 

| <tr> ^ 

<td rowspan="3"><img src=" remora .jpg 11 alt= ,, Remora"></td> 

| <td colspan="3"><h.l>Image alignment</lil></td> 

Save your amended web page with the filename task2Il.htm. 

Comparing the two methods 

Open die File Explorer window and navigate to the Task211 folder. 




?a*21L 



_ a 

© - 1 A 

« Dote (.ft.) + WIT NwlMrtbw*i t Cbaptff^l « Trik^lL 

“ 6 

SeirchTarkJIL 

p 

-r founts 

* Niito- 

Date 

Type 

See 

Tagi 

TL ftwcrlpl-JCB 

_ Rini'lijjd'j 


JPEGinugi 


^- 

Ji 1 □□•hnlmdi 

Removal.jpg 

23-W2HB 13.53 

JPEG image 

TIKE 


'E OElklcp 

A StfDfi.c 

0lBsU1i,h1in 
k lutfejpD 


HTML Document 

JPEG image 

1KB 

33 



This folder contains the two image files and shows you the difference in file sizes 
between the two methods. Your image sizes may vary from this depending on the 
resolution you selected when you saved the file. As can be seen here, in this case 
the new image should load in less than 60% of die time die original will take. 

Insert an animated image 

There are two different methods used to place an animated image on a web page. 
If the file is an animated GIF, the method is the same as inserting a still image. 


r Task 21m ^ 

Edit the web page saved in Task 21k to replace the image with the moving image 

turtlelogo.gif. 

__ j 

Ope n die file task21k.htm in Notepad. Copy this file and turtlelogo.gif into 
your Task21m folder. Change die image source from turtle.jpg to turtlelogo.gif, 
like this.- 


<td r o wsp an=" 2 " > < i mg src= ,, turtlelogo.gif" alt= ,, Animated Company Logo"x/td> 


















21.2 Create a web page 


Save the web page as task21m.htm in your Task21m folder. 

The resulting web page will look like this. - 

Insert a video file 

Videos can be placed in a web page using the <video> and 
</video tags. You must include width and heigh attributes within 
the vide< tag, so that the correct space is saved on the page for die 
video. The controls attribute shows the video controls and allows the 
user to control (start/pause/maximise/adjust volume, etc) the video. 

The video source is different from other HTML elements as it uses 
a < sou roe > tag as well as die src attribute. In the <source> tag the 
type attribute tells the browser the file type of the video to be shown. 

You must include text between the <video> and </video> tags for 
browsers that do not support HTML5 or videos of this type. 


Sales team 


u 

m 

... _. 

Expenses 

Lee 

Amir 

Marine 





TraTieS 

SI62.20 

£285.75 

5150.00 

Hotel 

S240 DO 

S1B2.40 

£322.00 

Food 

S 146.50 

5102.10 

5104.50 


Task 21 n > 

Open the file webpage3.htm and save this as =sk2 i n.hti . Replace the text Place video here 
with the video wreck.mp4. Replace the text Place audio here with the sound whale.mp3, 

V_ J 


Advice 

Accepted video formats 
are .MP4, .webm and 
.Ogg. Many other video 
formats, such as .wmv, will 
not work with the evideo^ 
tag. 


Copy die files wreck.mp4 and whale,mp3 into your Task21 n folder. Open 
webpage3.htm in Notepad. Replace the text Place video here with this HTML. 


<video width="3Q0" height="224" controls> l 
Your browser does not support this type of video, 
<source src=" wreck, mp4" type="video/mp4"> 

</video> 


Save the web page as task2In.htm in your Task21n folder. 

The resulting web page will look like this. -► 

Advice 

The controls on the video are only shown when the cursor 
moves over them. 

Insert an audio file (sound clip) 

Audio clips can be placed in a web page using the <audi<: and - 

</audio tags. The ntrols attribute works in a similar way to the 
video controls. It allows die user to control the sound clip. 

— The audio source works in a similar way to the video source. In the 
<soure< tag the type attribute tells die browser the file type of die 
audio to be played. 

You must include text between the <audio> and </audio> 
tags for browsers that do not support HTML5 or files of this type. 
Replace the text Place audio here with this HTML. 



*-<audio controls> ^___ 

Your browser does not support this type of audio file. 
<source src="whale.mp3" type="audio/mpeg"> 

</audio> 
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Save and test the web page. It should look like this. - 

21.2.8 Colour - Part 1 

Colour is always defined in CSS, either embedded in die HTML or 
within an attached stylesheet (which you will meet later in die chapter). 

One method is to use colour names as the property values, such as 
red, green and blue within die HTML code. There are currendy only 
16 colour names accepted as web standards in CSS and by the World 
Wide Web Consortium (known as W3C). These are: aqua, black, blue, 
fuchsia, gray (note the American spelling), green, lime, maroon, navy, 
olive, purple, red, silver, teal, white and yellow. Other colour names are, 
however, accepted by some browsers (a table showing these colours 
and their names is included on the CD).This can be found on the web 
page called colourcodes. You can open this web page and use these colours in 
your own stylesheets attached to your web pages. 

It is not always easy to remember die names of the colours, and many web 
designers prefer to use hexadecimal codes (often referred to as hex codes) to 
define the colour of text, backgrounds or objects. Hexadecimal is a counting 
system where counting is done in 16s (rather than in the tens used in the decimal 
system). Because we do not have 16 different characters for numbers, we use 
letters and numbers as shown in Table 21.1. 



Table 21.1 The hexadecimal counting system 


Decimal 

1 

2 

2 

4 

5 

6 

7 

8 

9 t 

10 1 

ii 

12 1 

| 12 1 

14 

15 

16 ] 

17 

18 1 

19 

20 1 

21 1 

22 1 

' 22 

24 1 

25 1 

: 26 

27 


Hexadecimal 

1 

2 

2 

4 

5 

6 

7 

8 

9 ! 

a 

B 

C 

0 

E 

F 

10 

11 

12 

12 

14 

15 

16 

17 

18 

19 

1A 

IB 



Decimal 


152 

152 

154 1 

| 155 

156 

157 

158 

159 

160 

161 

T 62 

162 

164 

165 

166 

167 

168 { 

169 

170 

171 

172 


Hexadecimal 


98 

99 

9A 

| 9B 

9C 

9D 

9E 

9F 

AO 

AT 

A2 

A2 

A4 

A5 

A6 

A7 

AS 

A9 

AA 

AB 

AC 



Advice 

Check this table to help you work out which hex codes are useful. 

The largest number that can be stored in a single byte (8 bits) of information is die 
decimal number 255, which is FF in hexadecimal. 

Each pixel (dot) on a monitor or projected on to a screen is made up of diree 
different colours. The primary colours when using light (which is very different 
from die primary colours used in painting) are Red, Green and Blue. You will 
notice that the initial letters are RGB, hence RGB monitors. Each of these colours 
can be off, partially on or fully on. In hexadecimal, if a colour is off it is set to 00 
and if it is fully on it is set to FF. To create the colour for any pixel you must tell 
the computer how much red, green and blue light to show. This means that all 
colour codes have six characters, the first two being red, the next two green and 
the final two blue. Tills example uses the hex code for red, as the red component 
is fully on (FF), the green component is off (00) and die blue component is also 
off (00). 


<hl style= ,, color:#ffOOOO">This is red</hl> 


Advice 

Note the American spelling of 'color', rather than the English 'colour'. 





























































21.2 Create a web page 


Advice 

The hash symbol (#) tel Is the browser that the number is in hexadecimal. 


All of the different combinations of red, green and blue allow more than 
16 million different colours to be used. 

Table 21.2 Using hex codes to create different colours 


Amount of light (colour) 

Hex code 

Example (red only) 

Colour 

Fully on 

FF 

FFOOOO 


2 A on 

CO 

C00000 

Yi on 

80 

800000 


!4 on 

40 

400000 


Off 

00 

000000 



The web page colourcodes.htm contains the hex codes (as well as the names) for the 
most popular colours. It is interesting to note that, working with light, mixing red and 
green gives yellow, green and blue gives cyan, and mixing red and blue gives magenta. 
If all three colours are fully on, the result is white. If no colour is on, the result is black, 

Set the background colour 

You must set the background colour using the CSS property background-color. 


Task 


21 o 


Open the file task21o.htm. Edit the web page to look like this. 
The colour codes you will need are #32879B for the header, 
#92CDDC for the footer and #B6DDE8 for the table body. 


L 


Fruit:' 

Pitrec 

Apples 


Orange- 


Pears 

S240E 

BattanaP 

S42 35c 

Lemons 

S75E 

Totals 

$6560- 


Open die file task21o.htm in Notepad. Add a style attribute to the <thea< tag like this. 


<tliead style="background-color: #3 287 9b "> 


Add a style attribute to the ;tfoot> tag like this. 


<tfoot style^'background-color:#92cddc"> 


Add a style attribute to the ;thody: tag like this. 


<tbody atyle=" background-color :#b6dde8"> 


Save your web page. 

Hexadecimal colour codes can be used with background and foreground 
colours, for example: in CSS text colours can be changed using the ty le attribute 
with a color property. 
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21.2.9 Lists 

You can include on a web page either a numbered list, which is an ordered list, 
or a bulleted list, which is an unordered list. Bulleted (unordered) lists can 
also be nested (placed one inside the other) to give you more flexibility in the 
design of your web pages. Items to be placed in a list start with the markup li> 
and close with . These are used in the same way as die style definitions for 
headings (styles hi to h6) and paragraph styles. Each item in the list must have 
the list tags around it. The way each of diese lists is displayed can be changed 
using CSS. An example of an item placed in a list would look like diis. 

; <li>Th.is is one item from a bulleted or numbered list</li> 


Numbered lists 


Numbered lists are ordered lists in HTML because they are in number order. 
Place the tag ol; at the start of the numbered list and the tag /ob at the end. 


Task 21 p 


~\ 


Create a web page containing the heading 'Fruit' and a numbered list for the following items: 
Apple, Orange, Pear, Banana and Lemon. 

J 


Enter this markup into your text editor. 

Save the web page, as task21p in your Task21p folder, which should look like 
this in your browser. 



Fruit 


1 

2 . 

3. 

4. 

5. 


Apple 

Orange 

Pear 

Banana 

Lemon 


t 


<1 DOC TYPE html> 

<html> 

<1— Task 2 Ip by your name 
<head> 

<title>Task 21p</title> 
</head> 

<body> 

<hl >Frui t</h 1> 

<ol> 

<li>Apple</li> 

<li>Orange</li> 

<li>Pear</ll> 

<1i>Banana</li> 
<li>Lemon</li> 

</ol> 

</body> 

</html> 


Bulleted lists 

Bulleted lists are called unordered lists in HTML. Place the tag ul> at the start 
of the numbered list and the tag Til; at the end. 

r Task 21 q \ 

Create a web page containing the heading 'Colours' and a bulleted list for the following items: 

Red, Yellow, Blue, Green and Cyan. 

\_ J 



























27.2 Create a web page 


Enter this markup into your text editor. 

Save die web page, which should look like this in 
your browser. 



ciDOCTYPE html> 

<html> 

<1 — Task 21q by your name —> 
<head> 

<title>Task 21q</title> 
</head> 

<body> 

<hl>Colours</hl> 

<ul> 

<li>Red</li> 

<l.i>Yellow</li> 

<li>Blue</li> 

<1i>Green</li> 
<li>Cyan</li> 

</ul> 

</body> 


Nested lists 


Task 21 r 

Create a web page containing the nannes of two resorts as a bulleted list. These resorts are 
Ellmau in Austria and Sharm El Sheikh in Egypt. For each resort, list the main activities. 


Bulleted lists can be nested by having sub-lists. These are created by placing one 
unordered list within another list. 

Enter this markup into your text 
editor to create the primary list. 


After each resort, enter a new sub-list 
that contains the activities offered in 
each of these places. Note that the 
sub-list fits between the list item name 
and the close tag for that item. The 
finished markup will look like this. 


< JBOCTYPE html> 

<1— Task 21r by your name 
<head> 

<title>Task 21r</title> 
</head> 

<body> 

<ul> 

<li>Ellmau</li> 

<li>Sliarm El Sheikh.</li> 
</ul> 

</body> 

</html> 


< IDOCTYPE html> 

<html> 

<1 — Task 21 r by your name — > 
<head> 

<title>Task 21r</title> 
</head> 

<body> 

<ul> 

<li>Ellmau</li> 

<ul> 

<li>Skiing</li> 

< 1 i > Sno wbo ar d ing< /1 i > 
<li>£ledging</li> 
<li>Mountaineering</li> 
</ul> 

<li>£liarm El Skeikh</li> 
<ul> 

<li>Scuba diving</li> 
<li>Snorkelling</li> 
</ul> 

</ul> 

</body> 

</html> 
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Save the web page, as task2 Lr in your Task21r folder, which should look like this 
in your browser. 



^Activity 21 h ^ 

Create a new web page containing the heading Winter sports', a brief introduction and an 
unordered list of the following winter sports: skiing, tobogganing and snowboarding. For each 
winter sport, make a sub-list of the items of clothing req uired. Set these sub-lists as unordered lists. 
Print the web page as viewed in your browser and as HTML 

Change these sub-lists to ordered lists. Again, print the web page as viewed in your browser and 
as HTML 

21.2.10 Hyperlinks 

A hyperlink is a method of accessing another document or resource from your 
current application. Hyperlinks do not just relate to web pages: other applications 
software can also use them. Hyperlinks are often used to create menu options with 
web pages, using either text or images. When you select a hyperlink (usually by 
clicking the left mouse button), die hyperlink will perform an action. It may move 
your position within a page, open another page either locally or on die internet, or 
open your email editor so that you can send an email to a specified place or company. 

Anchors and divisions 


A division is a point of reference within a web page. It is similar to a bookmark 
when using word-processing or desktop publishing software. If you create a web 
page that will not fit in a single window, it is useful to use one division for each 
section of the web page (or document), so die user can move to any section 
without having to scroll through die whole document. An anchor is used to set 
a hyperlink to allow you to navigate within the page or navigate to an external 
page. An anchor starts with an ;;v tag and closes with an tag. 

Division tags 

The <div> tag is short for a division or section of an HTML document or page. 
These can be used for many functions within a webpage, but at this level are used 
to give an identity (ID) to a part of a webpage. In previous versions of html anchors 
were used to hold die ID of a placeholder to define places like die top of a page. 
These have been replaced in HTML5 <div: and < /div> tags to define an ID for 
the hyperlink. Tliis placeholder often has an ID called ‘top’ or L start\ To create a 

placeholder called ‘top’ enter diis markup in the body section of the page. This 
anchor will work without any text between die open and close tags, 
j <div id=”top">Any content could appear here</div> 

The text Any content could appear here will be visible in the browser but the 
division will not be visible. 


Advice 

If the division name is 
visible in the browser view 
of the page it often means 
you have made a syntax 
error (an error in the 
structure of the markup). 

















21.2 Create a web page 


Hyperlinks within a web page 

r Task21s > 

Edit the web page webpage4.htm so that each new section contains an anchor. Use these 
anchors to create hyperlinks from the appropriate text in the first paragraph. Make the word 
'top' in the last line a hyperlink to the top of the page. Make the words 'CIE website' a hyperlink 
to the website www.cie.org.uk, and the words W3C website' a link to www.w3.org. 

J 

Copy the file webpage4.htm into your Task21s folder. Open the web page in 
your text editor and in your web browser. Each section needs a placeholder with 
a different name. You should always choose short yet meaningfid names for each ID. 
For this web page you will give each division an ID (identifier). These will 
be called top, 21a, 21b, 21c, 2Id, 2le and 2If, as these relate directly to the 
sections within the web page. It is sensible to place all the division names into 
the document before creating die hyperlinks to each division name. Each division 
name is created like this. 

\ <hl>|<div id= ,, top M ></div>chapter 21</hl> 

You can see that the division tags are inside the tags defining the style for the 
text. The inidal division tag contains the division id, which is placed in speech 
marks. This ID will be used in all hyperlinks to navigate diis point. Add the other 
anchors to the markup, one for each section of die document, like this. 

I <hr> 

| <h.2>^div id= "21 a"><,/div >2 1 a Understand what HTML is</h2> 

i <p>Many students sit the practical examinations without™ 


<hr> 

<h2>-cdiv id= , ‘21b ,, x/divg21b Problems with WYSIWYGs</h2> 
<p>There are many well designed WYSIWYG packages on the... 


<hr> 

<h2><div i d= Ir 2 lc "*< /divg 21c Use the correct terms</h2> 
<p>Over the past few years, as the practical examinations... 


Add divisions for 21d, 21e and 21fwith similar markup. In the final sentence, 
find the word ‘top’. This will be used to create a hyperlink to the division with 
the name ‘top’ diat you created earlier. The hyperlink is created using an anchor. 

The two anchor tags are placed each side of die word ‘top’. The markup includes 
a hyperlink reference (the markup attribute for this is href) and the name of the 
destination anchor. This anchor name is always inside speech marks and preceded 
by the # symbol, like this. 

j <p>Back to the <a liref= ,, #top' , >top</a></p> j 

In the first paragraph find the text Svhat is HTML?’ Edit the markup for tills text 
so diat it creates a hyperlink to the anchor widi die ID 21a. It will look like diis. 

i<h3>Here is advice to try to help you succeed; i f you follow th is you are li kely to 
j create better web pages. First you need to know, <a href="#21a"> what is HTML? Once 

jyou have a sound understanding of HTML, it is worth considering the use of WYSIWYGs 
| and the potential problems of using these packages.,. 
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\ <hl>Advice for practical web page creation</hl> 

j <h3>Here is advice to try to help you succeed; if you follow this, you are 
;likely to cre ate b etter web pages. First you need to know <a liref= ,, #21a. n > 
j what is HTML? </a> Once you ha ve a sound unde rstandi ng of HTML, it is 
j worth considering the use of <a href= ,! #21b"^YSIWYGs^/a> and the pot ential 
j problems of using t hese packages. Make sure that you href^ B, #21c , "> 
j use the right terms|=/s> to describe what you have done, are doing or could 

j be a sked to do. Learn how to pa href='’#21d rF > i: ~ re ate and attach s tylesheets _ 

jQgj to your web pages. Make sure that you can href= !l #2 le'l^wo rk with tables|Q. 

j These provide a fundamental structure to web pages and seem to be replacing frames in 
imany areas. There are other methods of formatting layout includi ng the use of P I Vs, 

I but these are currently beyond the scope of this book. Look for <a href= [, #21f ,l >:other 
j resourcesj</a> I to help you prepare for the practical examinations .</h3> 

Now that the hyperlinks have been created, each one needs testing. Save the web 
page and refresh your browser, then try each hyperlink in turn and make sure that 
it directs you to the correct place in the web page. If the name that you have used 
in the hyperlink reference does not exist, your browser will go to the top of the 
page and the browser does not show you riiat there is an error. 

Hyperlinks to other web pages 

Hyperlinks can be created to another web page stored locally, usually in die 
same folder as the current w T eb page, or to an external website on the internet. 

The markup for both of diese links lias die same syntax (structure). The only 
difference is the address of the w eb page that the hyperlink is to go to. 

To complete Task 21s, tw r o hyperlinks need adding to external web addresses. 

These follow a similar format, with the URL for the web address appearing as the 
hyperlink. The markup for these tw r o hyperlinks is shown here. 

j <h2xa ids 11 2 If"></a>21f Other useful links</h2> 

\ <p>Th.ere are other place s that can be used to gain valu able infor matio n that 
j may he Ip, The s e i nc lude t he < a hxef= H http: //www. cie. or g. uk 31 ^CI E we b s i t e </a > a n d t he 
j < a lire f= |ht tp: //www. w3 . o rg " >p 3 C we b s i t e,< /a > , < /p > 
j <p>Back to the <a href= ,, #top">top</a></p> 

Add these hyperlinks to the last section of your markup and save your web page as 
task2Is.htm in your Task21s folder, and as task21t,htm in your Task21t folder. 

Test the hyperlinks to make sure they work as you expected. 

References to pages stored in the same folder as your w r eb page just have an 
address without the URL. To link to a local file called diext_page.htm', you 
would include a hyperlink reference like this. 

<p><& name= H next_ page.htra H > ‘.click here for the next page</a> j 


Advice 

Make sure that you do not put an absolute address in a hyperlink reference (for example, 
<a href - H C:my documents/my folder/html/next_page.htm">) as this is only likely to work 
on your computer. Other computers are unlikely to have the same folder structure and 
filename. 





























21.2 Create a web page 


Activity 21 i 

Open the web page htmltips.htm and replace the text YOUR NAME with your name. 

Edit the web page so that each new section contains an anchor. Use these anchors to create 
hyperlinks from the appropriate text in the first section. Make the word 'top' in the last line a 
hyperlink to the top of the page. 

Make the word 'CIE' a hyperlink to the website wwwxie,org.uk,. the words 'Rodder Education' 
a hyperlink to the website www.hoddereducation.co,uk and the text 'W3C' a hyperlink to 
www, w3.org. 


Print the HTM L view of this web page. 


J 


Open a web page in a new browser window 

When a web page is opened, it may open in the current window or it may open 
in a new window. This is set using die attribute. An attribute is something 

that is added to one of die markup commands to give further information/ 
instructions to the browser. This attribute is part of the anchor and tells die 
browser which window to use for the web page that you are going to open. 

The attribute can either be set as a default setting in the head section of the 

markup or as an individual setting for a hyperlink within the body section. If die 
target attribute is not used, the browser will decide where to open a web page. 

To set a target window for a single hyperlink, add the target attribute to the first 
anchor. Some get attributes have specific functions. If a target name of _blank is 
applied, this will open in a new target window. If _se!t is applied it will open in die 
current window. Other target names, such as parent and .top, are reserved and 
perform different functions with frames, which are beyond die scope of this book. 
Any other target name that you use will open the specified web page in a window 
with that target name, if it exists, or open it in a new window with that target name. 

r Task 21t 1 

Using your web page task21t,htm, make the hyperlink you created to the W3C website open in 
the same window and the hyperlink to the CIE website open in a new window called _cie. 


Open die web page task21t.htm in your text editor and in your web browser. Edit 
the markup for the last two hyperlinks to include die target attributes like diis. 

j<p>There are other places that can be used to gain valuable j 

jinformation that may help. These include the j 

| <a hrefishttp://www.cie.prg.uk target=' 1 _cie !l > IciE website</a> and j 
I the <a href= M http://www.w3.org 11 fcarget= ,E _self J w 3C website</a>. ! 
|</pxp>Back to the <a href= ,, #top ,, >top</ax/p> j 

Save your website and test the hyperlinks to make sure that they work as you 
expected ? checking the tabs at the top of the browser to see if a new target 
window has been opened. 

Use a hyperlink to send an email message 

Hyperlinks from web pages, other applications packages or documents can be used 
to open an email editor and prepare a message to be sent to another person or 
company. This is very use fill in a website where you can set up your email address 
and subject line within the markup and instruct the browser to open the email 
editor and insert these details into a new message when the hyperlink is selected. 
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The format for tills is very similar to the hyperlinks shown earlier in this 
section. In place of the URL or path of a web page that is placed within die 
hyperlink reference of the anchor, the mailto instruction is used. This is followed 
by the email address of the recipient. To include the subject line for the message, 
this is included by specifying subject = followed by the text for the subject line. 

The whole hyperlink reference is enclosed within speech marks. 

r Task 21 u ^ 

Create a new web page that contains a hyperlink to prepare an email message to be sent to 
graham.a.brown@hotmaiLco.uk with the subject line fGCSE BookL 

___ / 

For this task you need to prepare a new markup in your text editor that contains 
this line. 


<p>ia hre'£= "mailto:.graham.a .lira wnebotmail. co.u3t?BubjeCt=IGCSE%20Boo]c"> 

Click here to contact us pag^=/a>':/p> 


Save this in your Task21u folder and try it in your browser. When you click on 
the hyperlink it will open your email editor; place the address in the section 
and the text ‘IGCSE Book’ in the Subject: line. 

Note how the space in die text TGCSE Book’ has been replaced in the markup 
with . This is die hex value for the ascii character 32, which represents a 
space. There are no spaces inside the speech marks for die hyperlink reference. 

Advice 

Body text could also be added by adding ' amp;body Add%20the%20body%20text' as 
an extra value at the end of the mailto property. 

Hyperlinks from images 

r Task 21v > 

Open the file task21v.htm. Make the image in this web page a hyperfink to the web page 

remora.htm 

_ J 

Copy all the files from your Task211 folder to your Task21v folder. Rename 
task211.htm as task21v.htm, Open the file task21v.htm in Notepad. 

Images can be used as hyperlinks in the same way as text. To create a hyperlink 
to the web page reniora.htm, add this anchor tag with its href attribute and 
value so that it surrounds the image tab like this. 


<tr> 

< td rowspan= l, 3"> _ 

<a hr ef= "remora. htirt" «-img src="REMORA,JPG" a It=" Remora" > 
<M>|</td> 

<td colspan="3"><hl>Image alignment</hlx/td> 


This hyperlink will open the partially constructed w r eb page called reniora.htm. 
Test the hyperlink and save the web page. 




















^Activity 21 j 

Edit the web page that you saved for Activity 21g. Set the border, the cell padding and cell 
spacing to four pixels. Print your web page as HTML and as it is viewed in your browser 


21.3 Use stylesheets 




PTC Travel 

_.V 


Expenses 

Anne 

Dan 

Lisa 

Udoka 

Petrol 

$182.20 

$185.75 

$260.00 

$322.00 

Food 

$80.00 

$62.40 

$54.00 

$40.00 

Hotel 

$420.00 

$282.10 

$104.50 

$260.00 


The background colour code that you will need is #FFFFQQ. Make the image a hyperlink to send 
an email message to ptc_travel@outlook.com with the subject line 'Expenses' and the body text 
'Please send me updated expenses details/ Print your web page as HTML and as it is viewed in 
your browser. 

_ J 

21.3 Use stylesheets 

Using styles in your web pages helps you to be consistent in the way the pages 
look. Using styles is much quicker and easier than applying individual settings - 
such as font face, font size, text alignment and font colours - to every piece of 
text in each web page that you create. 

You have already met the heading styles, hi to h6, and the paragraph style, 
p, earlier in the chapter. When you used these styles die web browser did not 
find any of these style definitions in your HTML markup so used its own default 
settings. However, you can set your own definitions for each style and the web 
browser will attempt to apply diese styles to die page. 

Styles are set with HTML tags but the styles are defined in the presentation 
layer of die web page in CSS format. You have already embedded some 
presentation layer elements in the HTML using the tyl< attribute. Styles are not 
only set for text, but can also be used to define page layout, colour schemes and 
default settings for other objects and links on the page. Using a consistent style is 
often important to give a ‘corporate feel’ to a website. Particular elements, such 
as colour schemes, table presentation, logos and font faces, are often used to aid 
recognition of well-known companies or brands. 

Styles are always defined in the head section of a web page. They may be 
defined in each web page or defined in an external stylesheet. If stylesheets 
are used, the stylesheet is attached to the web page in the head section of the 
markup. As we have already seen, styles can be applied individually to each page, 
but it is more efficient to write, edit and attach one or more common stylesheet/s 
to all the pages in a website. 

Styles are often gathered togedier and held in a stylesheet. This is a collection 
of styles saved in a different file in cascading stylesheet (.css) format. 

21.3.1 What is a cascading stylesheet? 

A cascading stylesheet is a simple w r ay of adding style (for example, fonts, colours, 
spacing) to web pages. 

One or more of these cascading stylesheets can be attached to a web page, and 
the styles in the stylesheet will be applied to diis page. Where more dian one web 






















21 WEBSITE AUTHORING 


page is used, die styles only have to be defined once and attached to all die web 
pages. In-line styles usually over-ride styles attached from an external stylesheet. 

This allows companies to develop different stylesheets for specific items such as 
colour schemes, text styles and styles for a particular document or set of documents. 

If more than one stylesheet is attached to a web page at the same time, those 
attached later in the markup have priority over earlier ones. If a style has more 
than one declaration of the same property, the last value is used for the property. 

21.3.2 What is CSS format? 

CSS rules have a selector and a declaration block like this. 


Selector 

1 

Declaration 

Declaration 

? 

hi 

* 

t * 

{color:#ff0000; font-size : 1 4px;} 

T 

HTML element 

i 

Property Value 

i 

Property Value 


• Each element has one or more declarations, each separated by a semicolon. 

• Each declaration has a property name and a value, separated by a colon. 

• Each declaration block is surrounded by curly brackets. 

To make the CSS easier to read, you can put one declaration on each line, like tiiis. 

til [eolor:#ffOOOO; 

font-size:14px;} 


r Task 21w 

Open a copy of the web page that you saved in Task 21 g. Add an external stylesheet to this 
page to define the table header and table data so that they each have a solid border 4 pixels 
wide. 

_ J 

Open the web page task21g.htm in Notepad. Save it as ■sk21v.htm in your 
Task21w folder. Copy one line of the embedded CSS from the table header and 
paste it in your second Notepad window ( for the stylesheet) like this. 


td style=”border:solid 2px; 


Edit this so the stylesheet looks like this. 

j td,th {border : sol id 4px;} 

The element name/s, in this case and :h, are followed by curly brackets {}. 
In tiiis example: you have set each piece of table data and each table header so 
that its border property has a solid border that is four pixels thick. By defining 
the two elements td and th at the same time, you have saved yourself extra 
work. Save tiiis file using the filename tablestyle.css in the same folder as your 
web page. The saved file should look like tiiis when viewed in File Explorer. — 

Advice 

Make sure that you use the .css file extension and not .htm or .txt. 
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Go back to the Notepad window for the HTML of task21w.htm and remove all 
the border properties and values from each of the style tags in the table header 
and the table body, like this. 

j <thead> 

| <tr style="h.eight:60px"> 

I <th style="width:75%;">Fruit</th> 

i <th>Priee</th> 

Attach an external stylesheet to a web page 

Add this line of text below the title tags in the head section of the markup. 

| < link rel= M stylesheet" type^" text/css" href =" tables tyle .css !l > 


Advke 

Make sure that you do not put an absolute address in a hyperlink reference (for example, 
<link rel = 11 stylesheet ,r type =’ 1 text/css" href = w C:/my documents/my 
folder/css/tables tyle . css " >) as this is only likely to work on your computer. Other 
computers are unlikely to have the same folder structure and filename. 


This defines the relationship of this link as a stylesheet, in cascading stylesheet 
format, and searches for the file tables tyle .css and applies tills to the page. 

The filename in diis line of markup must match die name of die CSS file diat 
you saved. 

The new markup should start like this. 

UlDGCTYPE html> 
j <html> 

j<l-- Task 21w by your name —> 

|<head> 

j <title>Task 21w</title> 

I <link rel= H style sheet" type=" text /css" href="tablestyle.css"> 
j </head> 


Save this web page. View this web page in your browser; it should have changed 
from tills to this. - 




ft - 0 - G3 ^ 


riuJi EJes 


Fruit 

.-’j-jet 

.AppLe- 

ttllQ 

Oeueim- 

fso 

Fear 

t340 

3 mime 

J4225 

Lemuel 

st; 

Total 

1 &&j 


Advke 

Using external stylesheets saves you lots of time. One stylesheet can be attached to many 
web pages and one style can be attached to every element on those pages with little 
effort. 
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Activity 21k ^ 

Edit the web page that you saved for Activity 21 j so that the styles in the head section are 
removed and edited to become a new external stylesheet called 21 kstyles. Change afl references 
for 21 j to 21 k. Attach this stylesheet to your web page. Print your stylesheet, and your web 
page, both as HTML and as it is viewed in your browser 

___ / 


When you mark Activity 21k, check die answers carefully. Although both of die 
answers shown (in text format and as a screen shot) meet the requirements of die 
question, you may not be credited with diis work. Why? 

Answer: your name, Centre number and candidate details are not visible on 
the print out. 

Add comments to a stylesheet 

Although you will often be told to place your name and candidate details as text 
on the web page, this is not as easy in a stylesheet. Text placed in a stylesheet will 
often stop the styles from working. Any text must have /* before it and */ after 
it, so diat the browser knows to ignore it. 

r Task 21 x N 

Open a copy of the web page and stylesheet that you saved in Task 21 w. Add your name and a 
brief description of the stylesheet as comments to the stylesheet, 

___._ J 


Edit the stylesheet so that it looks like this. - 

You can see that the comments can be on a single 
line or on more than one line. Only one /* and 
*/ are required for each comment. Check that the 
stylesheet still works with the web page. 


tablesiyle.CSS - Woteoso 


File Edit Formnt View Help 


This stylesheet sets the internal gridlines of a table to be solid 
with a wdlth of G pixels “/ 

td,th {border:solid 6px;} 

/* By (Graham Brown V 


Advice 

Whenever you edit a stylesheet, save it and refresh the browser view of the web page to 
make sure that the changes you have made work. 


r Task 21y 

Open a copy of the web page that you saved in Task 21a. Change the title of this page to 
Task 21y. Apply the stylesheet stylel.css to this page and save this web page. Change the 
attached stylesheet to style2.css and save this with a new filename. 

_ 


~\ 


Select the folder called Task21yinyour Documents window. Copy the file 
task21a.htm into this folder. Rename this file as task! 1 v.htn . Open this file in 
your text editor and in your web browser. Copy the files stylel.css and stylel.css 
into this folder. 

Change the title of the web page to Task 21y. To apply the styles from the 
stylesheet stylel .css, you must attach it to the web page. Move the cursor to the 
text editor containing the HTML and add this line of text below 7 the tide tags in 
the head section of the markup, like this. 
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<html> 

<head> 

<title>Task 21y</title> 

<link rel= "style sheet" type=" text /css" href= ,, stylel,css"> 
</head> 

<body> 

<p>My first web page by MY NAME HERE</p> 

<bl>Tliis is style hi, the largest heading styie</hl> 
<h2>This is style h2</h2> 

<li3>This is style h3</h3> 

<h4>This is style h4</h4> 

<h5>This is style h5</h5> 

<h6>This is style h6, the smallest heading style</h6> 
<p>This is style p, the paragraph style</p> 

</body> 

</html> 


Save this web page. View this web page in your 
web page has changed from tills to this. 


C ,'| U »■ I'.jijMTbS rr. j ■ vl napae* Tst hT 

@G ■ I'jS C^lJba^ralHTrfiDDCumeiTl^fl41?TDtt --| k t-| X |! Iitrier"** 


Eirtribulc iBEdli nCvnlbuic ]^| Pamo B 04 


: if r - ■> p |f C '.USEfi.. ■ | 

® - B " up " Ejb £ ' TeDt * 


My fifsi wdjpact by Gratem Brow .11 

This is sty le hi, the largest heading stile 

This, i % ftyte h2 

I h i 5 ii sty Jr y 
This b j-h l-t h4 
TI ill is irrle- hC 

Hjb a in.I« hI ihi iulhm btiiiq. ih ■ 

Hi&is style p. the paragraph style 


browser. Yon will notice that vonr 

~~ 

/V C'lUse, j-.Gli; :■ t>:.:uiirfi'T...HU 1“ "iSitoaftCh^Mr U-.ifTIULiTiii. 1! 


fc Computer | Prottltd Modt Off 


\lfXK - 


, ■ (f C:\lJbmWrahiirADDCuiTMiTtyH17 Toti T | *t| X ! 1 ■ ? -t-t 
^ ~ 1 ‘~' 


C crflribulE h-i Edir i'i Ccvfinbuic | Posfiu H-^i 


« - 

w - iwuHflu.. rtfCVUsm.. k | i r t ~ D " ’•!» - Ejgt' Tfipe- 


My first twbpa^a by iLtrahan Bnown 

This is style hi, the largest 
heading style 

This is style h2 

This is style h3 

This Is style h4 

Tbs ts stpte h5 

IMa Ev itfla h£, Lht smafiail liaulltii] atyltr 

Thie stylo p. the parogropii style 


Pone 


■■ Computer |Protrf*i Had* Ofl 


^lODK 


Advice 

Your browser settings may show you different fonts to those 
shown here. 

The page content has not changed but the styles applied 
to the page are very different. Notice that the font face, 
sizes, colours and alignment have all been specified in the 
stylesheet. This stylesheet is a poor example because it 
contains too many variations. If you change the markup 
to attach style2.css to the page rather than styleI.css, you 

should see something like this. - 

This is the same web page again but with die slighdy 
improved stylesheet style2.css, which has a background 
colour defined in the stylesheet. You will discover how to 
create and amend diese stylesheets later. 


: fast 15c - Winrim:Ir'sireiExposer , 


fcG • | £^Lttfi , ‘.Graham , JHocument - r f | X I '■ . 


Fib Edrl Via*- FiuarriM Tnolt ftalp * 

ft & =S -I j*T«frL. x I I 5 ! T SI ’ # T T ' 


My wsb page by Graham Brown 


This is style hi, the largest heading 


This is style hZ 

This is style Ii3 

This is style UA 
This m style h5 

tors jf srvito tfw smauesi twaetmg stvIh 

This is style p. the paragraph style 

lone Computer j Picteeted Made Off 
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21.3.3 CSS text 

It is very easy to create a cascading stylesheet in your text editor. The structure 
of a .css file has a few very simple rules. Stylesheets do not have tags in them as 
they are not a markup language. Each style has a style name which is called a 
selector. The selector is followed by curly brackets {}. Inside these curly brackets 
are die property for the style, followed by a colon, then the property’s value. 

For example, if you want to set die text in style hi to be centre aligned, it would 
appear like this. 

I hi {text-align: center} 

Note the American spelling of‘center’. 

Each style can have a number of properties and values. If die re is more dian 
one property dien each property is followed by a semi-colon. For example, if you 
want to set the text in style 111 to be centre aligned, 16 point high and bold, it 
would appear like this. 

i hi {text-align: center; 

I font-size: 16pt; 

j font-weight: bold] 


If a value within a style contains more than one word, it must be placed in speech 
marks like this. 

j h2 (font-family: "Times New Roman 1 ', serif) 


Stylesheets are saved with a .css format (in a similar way to saving in .htm format) 
from die text editor. 


Font families 


Individual fonts can be specified but these are not always available in all browsers, 
so there are a number of generic font families, including serif and sans-serif 
fonts, which can also be used. These include ‘scrip, ‘sans-serif’, ‘cursive’, ‘fantasy’ 
and ‘monospace’, which has proportional spacing. 

The generic font family must always be listed after the odier preferred font/s. 
The font-famil; property must contain a hyphen. In the example above, die 
font-family is set so that the browser will look at die list of fonts installed in the 
machine and will try to find Times New Roman first (it is in speech marks in the 
stylesheet because there are spaces in the font name); if it cannot find it, it will 
find any generic serif font diat is available. 


r Task 21 z ^ 

Open a copy of the last web page that you saved in Task 21y. 

Create a new stylesheet called serif.css that sets all the styles as generic serif fonts. Apply this 
stylesheet to your web page, View the web page in your browser. 

Change the generic settings in the stylesheet to a different generic font style. Save the stylesheet 
with a new name. Try all the generic style settings to see what each one looks like. 

I -J 


Advice 

A serif font is one that 
has small lines or strokes 
(called serifs) at the ends 
of characters, like this: 


\ Serif 


A font that does not 
contain serifs is known as a 
sans-serif font. 
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Copy the last web page you saved in your Task21y folder into your Task21z 
folder and rename it k21 z.htm. Open this file in your text editor and in vour 
web browser. Edit the title of the web page so it becomes Task 21z. To attach the 
stylesheet to the web page, you must edit the link line in the head section of the 
markup so that it becomes: 

| < link rel=" style sheet" type="text/ces" href=" serif .css" > 


Save the web page. You are going to create the stylesheet by opening a second 
copy of the text editor. Enter the following style definitions into it. 

I hi {font-family: serif} ! 

I h2 {font-family: serif} j 

jh.3 {font-family: serif} | 

!h4 {font-family: serif} j 

Ih5 {font-family: serif} ; 

jh.6 {font-family: serif} j 

ip {font-family: serif} j 


Carefully verify your stylesheet by checking this original document with your 
typed copy: Save the file using the filename serif.css. Refresh your browser so that 
you can see the effect diat this has on the web page. 

Advice 

This technique could save 
you time, which can be 
invaluable in a practical 
examination. 


Edit it and save it so that it replaces the old version. Refresh die browser to check 
that it still works. 

Edit this stylesheet so diat it sets die font-family to ‘sans-serif 1 . Save this file 
using the filename sans-serif.css. Change the markup in the HTML to link to this 
file and save this web page. Repeat this process for each of the other generic font 
families. 

Font size 

The font-size property must contain a hyphen and can be followed by absolute 
heights, by setting values relative to each other, or a mixture of bodi. 

Absolute values can be used to set die number of points or picas, or die number 
of pixels high, for each character. If point sizes are used, diere are 72 points to an 
inch, so a 28-point font will be about 1 cm tali. This will not be affected by die 
size or resolution of the monitor. The sizes specified are set as numbers with ‘pt’ 
to show it is in points, for example ail 18-point font is written as 18pt. Some web 
pages are created using the measurement in picas, which is abbreviated as ‘p c ’ and 
is the equivalent of 12 points, so a two-pica font size is the same as a 24-point 
font. A pixel is one dot on a computer monitor. This means that pages will appear 
differently depending on the size and resolution of the monitor used. For older style 
monitors, one pixel was often about die same size as one point, but high-definition 
(HD) monitors now - mean that characters appear much smaller on these devices. 

The abbreviation for pixels is ‘px\ 


Group style definitions 

As all the styles have die same values for die font-family property, you can group 
all of the styles together and change die value only once. This stylesheet can be 
simplified to this single line. 

i h.l,h2,h3,M,h5,h6,p {font-family: serif} 
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Otlier absolute values include ‘in’ to show die measurement in inches, ‘cm’ for 
centimetres or ‘mm’ for millimetres. Do not place a space between die number and 
the abbreviation: 24px sets a 24 pixel height, but 24 px will not set the value to pixels. 

r Task 21aa ^ 

Open a copy of the web page and stylesheet that you saved in Task 21 z. 

Edit this stylesheet so that style hi is 36 point, h2 is 24 point, h3 18 point, h4 16 point, 
h5 14 point, h6 12 point and the paragraph style is 12 point. 

Change these settings to try and get similar results using the settings for pixels (the number will 
depend on your monitor display settings), picas, inches centimetres and millimetres. 

Because all of die font settings are different in this case, it is more sensible to keep 
all of the settings for each style together. It is possible to produce a stylesheet 
giving these results like this. 


hl,h2,h3 f h4,h5,h6,p 

[font-family: serif} 

hi 

[font-size: 36pt} 

h2 

[font-size: 24pt} 

h3 

[font-size: ISpt} 

h4 

[font-size: 16pt} 

h5 

[font-size: 14pt} 

he 

[font-size: 12pt] 

P 

{font-size: 10pt} 


Although this works, I would recommend the method below as it is easier to edit 
if all of the settings for each style definition were together like this. 


hi 

[font-family: 

serif 

font-size: 36pt} 

h2 

[font-family: 

serif 

font-size: 24pt} 

h3 

[font-family: 

serif 

font-size: ISpt} 

h4 

{font-family: 

serif 

font-size: 16pt} 

h5 

{font-family: 

serif 

font-size: 14pt] 

h6 

{font-family: 

serif 

font-size: 12pt} 

P 

{font-family: 

serif 

font-size: IGpt} 


Amend the markup for the web page to link to the new stylesheet size.css. Save 
this in your Task21aa folder. Save the new stylesheet as size.css in the same folder. 
Refresh your browser so that you can see the effect that this has on the web page. 
It should change from this to this. 

I _ _SL 
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Try different absolute font sizes to see what they look like in different fonts. 

Relative values are often based on previously defined values for the fonts, as 
defined by the default browser settings. Two values are shown using the abbreviations 
‘em’ and ‘ex’: Oneem is die same as the current font size; twoem is twice die 
current font size, etc; one ex is about half the height of die current font size and is 
die measured height of die letter ‘x\ This can be useful as it automatically selects the 
default fonts set by the user in odier stylesheets or by the browser. 


Task 21 ab 

Open a copy of the web page and stylesheet that you saved in Task 21aa. 

Edit the stylesheet so that the paragraph style is 16 point Set style hi so that it is 3em, h2 is 
2em, h3 is 1.5em, h4 is 3 ex, h5 is 2ex and h6 so that it is 1 .Sex. 


Open die web page saved in Task 21aa and edit diis to attach the stylesheet 
size2,css to it. Save this as ta$k2IabJitni in the Task21ab folder. Open the 
stylesheet size.css and edit it so that it changes the font sizes like this. 


p 

{font-family: serif; 

font-size: 16pt} 

111 

{font-family: serif; 

font-size: 3em} 

h2 

{font-family: serif; 

font-size: 2em} 

h3 

{font-family: serif; 

font-size: l.Bem} 

h4 

{font-family: serif; 

font-size: 3ex] 

hb 

{font-family: serif; 

font-size: 2ex} 

h6 

{font-family: serif; 

font-size: 1,5ex} 


Save this stylesheet as size2.css in die task21ab folder. View the web page with 
this stylesheet attached. Notice the difference in the eni and ex sizes. 

Other relative values frequently used in cascading stylesheets are percentage 
values, for example setting the font size to 200% would force the font to be twice 
the size of the current paragraph style. 

There is also a set of predefined relative sizes that can be used. These are: 
‘xx-sniall’, ‘x-sniaH’, ‘small’, ‘medium’, ‘large’, ‘x-large’ and ‘xx-large’. Other 
acceptable relative values are ‘smaller’ and ‘larger’, which can be very useful if 
defining different classes within a style. 


Open die web page saved in Task 2lab and edit diis so that the stylesheet 
size3.css is attached to it. Save diis astask21ac.htm in the Task21ac folder. Open 
the stylesheet size2.css and edit this so diat it changes die font sizes like diis. 


hi 

{font-family: 

serif; 

font-size: xx-large) 

h2 

{font-family: 

serif; 

font-size: x-large} 

h3 

{font-fami ly = 

serif; 

font-size: large} 

h4 

{font-family: 

serif; 

font-size: medium) 

h5 

{font-family: 

serif; 

font-size: small} 

h6 

{font-family: 

serif; 

font-size: x-small) 

P 

{font-family: 

serif; 

font-size: xx-small} 


Task 2lac 

Open a copy of the web page and stylesheet that you saved in Task 2lab. 

Edit this stylesheet so that style hi is xx-large, h2 is x-large, h3 is large, h4 is medium, h5 is 
small, h6 is x-smafl and the paragraph style isxx-smalL 
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Save this stylesheet as size3.css in the Task21ac folder. View the web page with 
this stylesheet attached. 

Align text 

A font style (or class within a style) can be aligned in one of four different ways. 
You can use the text-.dig property 7 to format text so that it is left aligned, centre 
aligned, right aligned or fttllv justified, as shown in this sample stylesheet. 

The text-align property 7 must contain a hyphen. 


hi 

{text-align; 

left} 

h2 

{text-align: 

center} 

h3 

{text-align: 

right) 

h4 

{text-align: 

justify) 

Advice 


For centre aligned text, note the American spelling for center. 




Task 21ad 




Open the file you saved in Task 21b. At the top of the page add a new title 'Aligning text' in 
style hi. Set the heading style hi to be centre aligned. Set style h2 to be right aligned. Set 
style p to be left aligned, 

_I_ J 


Open the web page saved in Task 21b and edit this by attaching a new stylesheet 
called align.css. 


<link rel="stylesheet" type= p ’text/css" href= ,p align.css"> 


Add the title ‘Aligning text’ in style hi. Save this as task21 adJitni in your 
Task2iad folder. Create a new stylesheet like this. 


hi {text-align: center) 

h2 {text-align: right} 

p {text-align: left) 


Save this stylesheet as align.css in the Task21ad folder. Check that this works and 
that die styles have been applied correctly like this. - 



Advice 

Carriage returns within 
the HTML have no effect 
on the layout of the web 
page. 
























21.3 Use stylesheets 


Enhance text within a stylesheet 

You are going to use some similar techniques to those used for Task 21b. This 
time the enhancements will apply to the whole style (or class of style as you will 
see later in this chapter). Each of the enhancements uses a different property' 
setting. The default value for all three enhancements is normal. 

I— To get bold text, set the font-weight property'to ‘bold’, like this. 

- To italicise text, set the font-style property to ‘■italic’, like this. 

- To underline text, set the text-decoration property' to ‘underline’, like this. 

; h.1 {font-weight: bold; 

font-style: italic; 

\ text-decoration: underline] 


Task 21ae 

Create a new stylesheet called mystylel.css and attach this to the web page called 
webpage5.htm. This stylesheet will set style hi to a bold, italic, 18 point font. If "Times New 
Roman' is available the browser will use that, otherwise it will choose Times', but if this is not 
available the browser's default serif font will be used. Make this text centre aligned. 

V___ 




Advice 

Although the underline 
command is no longer part 
of HTML, it can still be 
used by setting it within a 
style in the stylesheet. 


Copy the file web page 5.htm into your Task21ae folder. Open tills file in your web 
browser and text editor. Enter the following CSS and save it as a new stylesheet 
called mystylel.css in die Task21ae folder. Refresh diis file in your web browser. 

j hi [font-family: "Times New Roman",Times, serif; \ 

\ font-size: 18pt; j 

j text-align: center; j 

| font-weight: bold; I 

I font-style: italic) I 


Advice 

Notice that each property and its value/s are on a new line. This makes it easier to read 
and check for mistakes. 


^Activity 211 

Create a new stylesheet called mystyle2.css and attach this to the web page called 
webpage6.htm. This stylesheet will set style: 

hi as an italic, centre aligned, 24-point font. If 'Helvetica' is available the browser will use 
that, otherwise it will choose 'Arial Narrow' but, if this is not available, the browser's default 
sans-serif font will be used 

h2 as a bold, right aligned, 16-point font If 'Courier Narrow' is available the browser will 
use that, otherwise it will choose 'Courier' but, if this is not available, the browser's default 
proportional spaced font will be used 

h3 as an underlined, left aligned, 16-point font If 'Courier Narrow' is available the browser 
will use that, otherwise it will choose 'Courier' but, if this is not available, the browser's 
default proportional spaced font wifi be used 
p as a 14-point, left aligned, serif font. 


Print evidence of your stylesheet, the HTML source and the browser view of the web page with 
the stylesheet attached. 

\ _ ✓ 
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21.3.4 Colour-Part 2 
Text colour 

You can use the property to change the colour of text within a style. Earlier 
in the chapter you changed text colour with an embedded CSS col* property in 
the HTML (see Section 21.2.8). As mentioned earlier it is usual to work with hex 
colour codes. These are always preceded by a hash (#) symbol. 


^Task 21af 

Edit your files for Task 21 ae so that style hi is red. 
_ 


Copy both files from your Task21ae folder into the Task21af folder. Open the 
stylesheet my sty lei.css in the text editor. Edit the stylesheet to add a new color 
declaration with the value #fiT)000, like this. 

I hi {font-family: "Times New Roman",Times,serif,■ \ 

\ font-size: 18 pt; ; 

; text-align: center,- ; 

j font-weight: bold; ! 

j font-style: italic; I 

j COlor:#f fOOOO;} [ 


The first two characters (ff) are red ? 00 for green and 00 for blue. Save the 
stylesheet and refresh the browser to test it. 


Task 21ag 

Edit your files for Task 21 af so that style hi is contains the following colour hexadecimal 
components: red 0, blue ff and green 00. 


Copy both files from your Task21af folder into the Task21ag folder. Open the 
stylesheet my style 1.css in the text editor. Edit the declaration to have a 
new value like this. 


color:#0000ff;} 


The value #0000ff is correct: the single 0 for the red component has been 
turned into 00, and the colours have been placed in the correct RGB 
(red-green-blue) order. Save the stylesheet and refresh the browser to test it. 











21.3 Use stylesheets 


Activity 21m 

Copy the files saved in Activity 21 I. Edit the stylesheet so that each style has the following 
colours. All values are In hexadecimal, and only hexadecimal codes should be used in your 
stylesheet: 

hi is blue 

h2 has a full red component, green is 45 and blue is 0 
• h3 has SB blue, 3-D green and 43 red 
b4 has SB for red and blue, and 0 green 
p is half red and no other colour, 

Print evidence of your stylesheet and the browser view of the web page with the stylesheet 
attached. 

_ 


CSS background colour 

In Task 21o you set the background colour of a table using an in-line 
(embedded) CSS style. It is possible to do this for each element but is much 
easier to define once to be applied to all pages and for all elements on die page. 

r Task 21 ah 

Edit your files for Task 21 ag so that the web page has a khaki (f0e6Sc) background colour. 

_ 

Copy both files from your Task21ag folder into the Task21ah folder. Open the 
stylesheet my style 1.css in the text editor. Add a new selector to define the body 
section of the web page. Use the background-color declaration to have a new 
value like this. 

I body {background-color :#£0e68c;} ! 

The background-color property must contain a hyphen. Save the stylesheet and 
refresh the browser to test it. 

The background colour can be applied to the whole page (like this), or to 
tables, table rows, headers or footers with a single definition in the stylesheet. 

Advice 

The background-color declaration can also be used with other styles to give different 
effects. Try defining the defining the CSS or different styles like this. 

i hi {background-color :#0000ff p -} i 


^Activity 21 n 1 

Copy the files saved in Activity 21m. Edit the stylesheet so that the web page has a background 
colour with a red component of f2 r a blue component of 8e r and e8 green. All values are in 
hexadecimal, and only hexadecimal codes should be used in your stylesheet. Print evidence of 
your stylesheet and the browser view of the web page with the stylesheet attached. 

___ / 


m 
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21.3.5 Background images 

Background images can be applied to the body section of a web page using the 
background-ini;: declaration with a value containing the Uniform Resource 

Locator (which is often shortened to URL) followed by the image’s address or 
filename. This can be used to place either a single background image in die centre 
of the page or can be repeated to place lots of copies of an image tiled to make 
the background. 


Task 21ai 

Edit your files for Task 21 ah so that the web page has the file taskZlai.png as a single 
background image placed in the top right of the window. 


Copy both files from your Task21ah folder into the Taskllai folder. Copy the file 
taskZlai.png into your Task21ai folder. 

Add to the body section of the stylesheet mystykl.css new 

buckgromid -image and background-repent declarations with these values. 

I body {background-color:#fOe£Bc; | 

j bac kg round- ira age: j 

url ( w task2 lai .png"}; I 

background-repeat: no-repeat; \ 


Each of these properties must contain a hyphen. Save the style sheer and 
refresh the browser to test it. The page will look like this. - - 

Tiled background images 

Try changing the value for the background-repeat declaration to this. 

I background-repeat: repeat; i 

Save the stylesheet. Test the following section in your browser, 
maximised to fill the entire screen. What do you notice? 

Also test out the values repeat-x and repeat y with the background- 
re*- declaration to see what effects these have. Change die nickgro mid -re peat 
declaration so that the image is no longer tiled. Save your w r eb page and stylesheet 
in your Task21ai folder. 

Advice 

In later browsers, more than one background-image declaration can be placed in a 
window at the same time. 

Position a background image 

A single background image can be positioned within the browser window. Add a 
new ;kground-| >ositii declaration like this to the body style in task21ai.css. 

:. . . ! ... . . 4- .: 

I background-position': right top;} ! 
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21.3 Use stylesheets 


Although this positions the image into the top right corner of the window, some 
of the text overwrites the background image. In some cases this effect can be very 
useful (for example, a watermark) but in this case it is difficult to read all of the 
text, as shown here. - 
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By adding a margin-right definition like this, you can force die contents away 
from the image so that the page now looks like this. - 

b ackg rou nd-po s i t i on : r 1 ght t op ; 
margin-right: 2 0 Opx r -} 

Save and test the stylesheet. 

Activity 21 o 

Open the stylesheet brick.css and the web page bricknblocktopia.htm. Edit the stylesheet so 
that the web page has a tiled background image using the file brick.png. Print evidence of your 
stylesheet and the browser view of the web page with the stylesheet attached. 


■\ 


^Activity 21 p 

Copy the files saved in Activity 21 o. Replace the background image with the file wall.png. 
Repeat this image down the left side of the web page only Do not allow any of the text to 
overlap these images. 

_ 

21.3.6 Use classes within a CSS 

You can define different classes, which are subtypes within an element, in a 
stylesheet. You can define a class in the stylesheet by using the dot or full stop (.) 
symbol. These are very useful for adding to or changing styles without defining 
completely new styles. For example, this stylesheet defines the style hi in the 
normal way. It also defines a class that can be used with any style to change the 
colour and alignment of the style that it is applied to. 

; hi {text . left} \ 

! .right {color: #8880ff; j 
text-align; right) j 


A 


J 


r Task 21 aj ^ 

| Open the stylesheet called class 1.css and add a new class within this stylesheet that changes the 
default style to be right aligned and blue. Open the web page called webpage7.htm and apply 
this class to each line of text that starts with the word 'This'. 

> 

Copy the files class 1*ess and webpage7.htm into your Task2 laj folder. Open 
these files in your text editor and in your web browser. Add the following markup 
to the stylesheet and save this in cascading stylesheet (.css) format. 
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.right {color: #QGQ0ff; 

text-align: right] 


Enter die highlighted markup to the web page to add a class subtype to each line 
starting with the word '■This 1 . It should look like this. 

UtDGCTYPE html> 

I <html> 

|<head> 

! <title>Task 21aj</title> 

{ <link rel= 11 stylesheet" type=" text/css" href="classlaCss"> 

|</head> 

I<body> 

| <hl>Task 21aj</hl> 

| <hl>Style hi is a sans-serif, 20 point, centre aligned font.</hl> 
; <hl class="right">This is the subtype of hi called .right</hl> 

| <h2>£tyle h2 is a sans-serif, 14 point, left aligned font.</h2> 
j <h2 class="right">This is the subtype of h2 called .right</h2> 

| <h3>Style h3 is a sans-serif, 12 point, left aligned, italic 
| font.</h3> 

| <h3 class="right">ThiB is the subtype of h3 called .right</h3> 

| <p>Style p is a serif, 10 point, left aligned font.</p> 

| <p class^ ,, right , ’>This is the subtype of p called ,right</p> 

| <p>Last edited by YOUR UAME</p> 

I</body> 

|</html> 

The screen should now look similar to this. 
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21.3 Use stylesheets 


You can see from this printout that the original style definitions (except for the 
text alignment) have all been applied to the page. The text alignment and colour 
have been added to the styles using a class called ‘right’. 

21.3.7 CSS tables 

Table definitions can be set in external stylesheets. The selector can be set for the 
whole table or for elements, such as the table header, table footer, table row's and 
individual cells of table data. 


n 


Task 21ak 

Add an externa I stylesheet to your answer to Task 21 d to set the following styles: 


~\ 


Selector 

Property 

Value 

1 Web page 

Background colour 

#90ee90 

Table 

Background colour 

#0000ff 

Table cells 

Background colour 

#2eb757 

Table header 

Background colour 

#cfcf00 


All values are in hexadecimal. Show evidence of your method. 


Copy the web page from your Task21d folder into your Task21ak folder. 
Open this file in your text editor. Add a new line to die head section to attach 
an external stylesheet to this web page, like this. 


clink re 1=" style sheet" type="text/css" href="tablel.css"> 


In your second text editor window create in your Task21ak folder a new r 
stylesheet called table 1.css. For the first style the selector says the whole web 
page. This is the same as the body section, so create a style definition like this. 


body {background-color: #8fbc8f; 


Save die web page and the stylesheet and test that tills has worked. At to the 
stylesheet die background colour for all of the table like this. 


tablel.css - Notepad 


_ □ 


Filt Edit Format View Help 


body {background-color: #90ee90;} 
table {background-color: #0000FF|;} 



Save die stylesheet and test die web page, which should now look similar to diis. 

To change the table cells, add the td selector and a background-color j_ 

property with a value of #2eb757 like this. - 


i 


tabJel.css- Notepad 


_ n 


File Edit Format View Help 
table ■[background-color': #0000FFj} 
td {background-color: #2eb757;} 


^ Page T 


Fruit sales 


Fruit 

Price 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

$4235 

Lemon 

$75 

Total 

$6560 
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Save the stylesheet and test the web page, which should look similar to this. 

You will see that the table background is still visible between the cells with the 
table data, but the table data is now a green colour. 

Now add the thead selector and a background-color property with a value of 
#cfcf00 like this. 


table!,css - Notepad 


Fils Edit Format View Help 


body {background-color: #90ee90j} 
table {background-color: #0008FF;} 
td {background-color: #2eb757;} 
thead {background-color: #cfcf00;}| 


When you have saved the stylesheet and tested it in the browser your web page 
should look similar to this. - 


Advice 

The technique used in this task-to do one small part, test it, correct it and test again 
(if need be) before going on to the next part - is ideal for any web development (or 
programming) and is very useful in practical examinations. 


Activity 21 q 

Copy the fifes saved in Activity 21b, Attach an external stylesheet to this web page that defines 
the web page with a background of ffBcOO and a table with a background colour of ff450G. 
The table header should have a background with ffd700 and all other cells in the table should 
have a background with ffffQO. All values are in hexadecimal. Place a single image of a sun 
(using the file sun.png) in the top right corner of the web page and make sure no other 
elements on the page could overwrite this. Print evidence of your method. 



| C3 # ~ Paga» 

Fmit sales 


Fruit 

Price 

Apple j 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

$4235 

lemon 

$75 

Total 

$6560 



Fruit 

Price 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

$4235 

Lemon 

$75 

Total 

$6560 


Table borders and gridlines 

You may be asked to set internal gridlines and/or external table borders for 
tables. As you created tables earlier in the chapter, you will now be able to set the 
cell padding and spacing within a stylesheet as well as define table and cell borders 
within it. To set the border width of internal gridlines you must adjust the border 
width of the table data (or table header); for the external borders set the border 
for the table. 


Task 21al 

Edit the external stylesheet for your answer to Task 21ak so that the table has single external 
borders 4 pixels wide and internal gridlines 2 pixels wide. 

















































































21.4 Test and publish a website 


Copy the files from your Task21ak folder into your Task21al folder. Open the 
stylesheet in y r our text editor. For the external borders add these three lines to 
table section of the CSS. 



Save the stylesheet and test die web page, which should change from diis to diis. 

f-—- 1 


g| Dh.0417 New tBrttKHfc 1 P - 


||fc t 0 ^ Q # ^ Pag* 


“I 

13 



V 


4 ?j DM 417 NtwlEjctbaak 1 p - i 


0 - > ‘ # ▼ Eage* 


Fruit sales 


Fruit 

Price 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

142351 

Lemon 

$75 

Total 

$6560 


Fruit sales 


Fruit 

Price 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

linn aim 

$•1235! 

Lemon 

$75 

Total 

$6560! 


-For the internal gridline widdi add diis extra line to the table data section of the 
stylesheet. 

Again save and test to see die gridlines have reduced in width. - 1 

Experiment widi odier values for the kr- style such as dashed, dotted or double. 


Activity 21 r 

Copy the files saved in Activity 21 q. Edit this stylesheet so that the table has a solid red border 
4 pixels wide and ceil padding of 1 0 pixels. Align all text in the table to the centre of each cell 
All values must be in hexadecimal Print evidence of your method, 



D :VM1 7 New tsJLboo kl P * \ 


- & T Bag*- 


1 


Fruit sales 


Fruit 

|Price| 

Apple 

$1230 

Orange 

$780 

Pear 

$240 

Banana 

$4235 

Lemon 

$75 

Total 

$6500 


21.4 Test and publish a website 

Every web page that you have created has been stored in a single folder. This is 
to make sure that all the page elements are kept together for uploading a website 
to the internet. There are many ways of creating and uploading a website and its 
elements to the internet. It can be hosted on your computer, but this is rarely 
done as few of us have the hardware and enough bandwidth on our internet 
connection to do this. Many people use hosting companies in order to do diis 
and upload a website into their hosting space. 
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21 WEBSITE AUTHORING 


21.4.1 Publish a website 

All websites have a domain name, such as www.hodder.co.uk, which is used to 
find the site. To publish your website you must register the domain name you 
wish to use. You will use FTP, which means file transfer protocol, to upload your 
files to your web hosting space. To move die files you will need to install FTP 
client software on to your computer. In the screen shot below', I have used a free 
client package called Filezilla diar will operate with bodi Microsoft Windows and 
Apple Mac platforms. 

You need to upload: 

• all the files in one folder 

• an FTP client 

• login details to a web hosting server that includes the name of die FTP host 
and the port used, and the username and password for the FTP. 

Once you have logged on to the FTP host server you upload the files - in this 
case by dragging and dropping them from your folder into your web hosting 
space, like this. 



This will publish your website and it should appear when you open your browser 
and type in your domain name. 

21.4.2 Test a website 

Before testing takes place it is important to understand die purpose of the website 
and web page, and the target audience for the page. As much as possible, every 
element of a website should be tested before it is uploaded to the web server. 





































21.4 Test and publish a website 


A test plan should be developed to make sure that you do not miss anything. 
Testing consists of two phases: functional testing and user testing. For the 
purposes of dais book, you will use a simplified test plan. 

Functional testing 

All page elements must be checked to ensure that they appear as you expected. 
This will include for each web page: 

• Is the table structure correct? 

• Do all images appear as planned? 

• Are all objects that are not supposed to be visible hidden from the user? 

• Do all internal hyperlinks work? 

For the enure website test: 

• Can each page be found from the expected URL? 

• Do all links between pages work as expected? 

• Do all external hyperlinks open die correct web pages? 

Table 21.3 gives an example of part of a test plan for a web page. 

Table 21.3 Test plan for a web page 


Test 

Expected outcome 

Actual outcome 

Remedial action 

Is table stylesheet attached? 

Table format as in 
design specs 

Yes 


Is font stylesheet attached? 

Fonts as in design 
specs 

No 

Edit h4 to be #ff0000 rather than #f800000 

Then retest. 

Table structure 2x7 

2x7 

Yes 


Table borders hidden 

Hidden 

Visible 

Set table attribute to border="' 

Then retest. 

Image XX995.jpg visible 

Visible 

Visible 


Image XX995.jpg 400 x 250 

400 x 250 

Yes 


Image XX995 .jpg alt attribute set to " Image of 2nd 
edition of the textbook" 

Yes 

Yes 


Hyperlink from Click here goes to the top of page 

Returns to top 

Yes 


Hyperlink from Home icon goes to home page 

Returns to home 
page 

Yes 


Hyperlink from Publisher goes to www.hodder.co.uk 

Opens Hodder home 
page 

Yes 



User testing 

The plan: 

1 Decide what needs to be tested. 

2 Find a suitable test audience of between two and five users or potential 
users. If a website is not designed for a specialist audience, select a variety' 
of different users. Do not use IT specialists unless that is who the site is 
designed for. 

3 Tell the users it is the website being tested not them, and diat you value their 
thoughts and opinions. 

4 Ask the users to speak their thoughts as diey work but do not respond. 

5 Observe the test so that difficulties can be noted (do not help in any way). 

















21 WEBSITE AUTHORING 


The test may include: 

• tasks to complete using die site 

• questions to answer 

• navigation to the page to be tested from die home page. 
Here is an example of some user test questions. 


Let the user viewthewebpagefor15 seconds, then ask: 

1 What a ne your first im pressions of the web page? 

Give the user sufficient time to read the web page content, then ask: 

2 What is the purpose of the web page? 

3 Was this purpose dear from the beginning? 

4 How easy is it to read and understand? 

5 It there too much or little information? 

6 What did you like about the web page? 

7 What did you dislike about the web page? 

8 Did you experience any difficulties on the web page? 

9 What wa s t h e overa II qua! ity of yo ur exp eri en ce ? 

10 What could be done to improve the web page content or presentation? 

11 Do you have any other comments or suggestions? 


Justify the choice of test plan 

You must be able to identify which elements of the test plan are functional testing 
and which are user testing. You must be able to make decisions on why and how 
you might test some elements of a web page. 


Task 21am ^ 

Create one element of a functional test plan and one part of a user test plan for this website. 

Each text item is a hyperlink to a new page and a stylesheet, rockstyle.css, has been used. 

For each element justify your choices. 



_ / 




















21.4 Test and publish a website 


Starting with the functional plan, you are told each text item is a hyperlink to a 
new page, so look at the image provided and identify two words that need to be 
hyperlinked. Answers for this task might include: 


Functional test: The hyperlink from 'News' goes to the News page. I must test that this link 
works so that I can navigate through to this web page; if the link is broken the page will not 
work. The original page may have contained a reference including a drive letter and path that may 
not appear on another computer 

User test: I would select a range of test users from the target audience who are aged between 
14 and 40.1 would select these test users because they are more likely to want to listen to rock 
music than young children or older people. 


Advice 

if you are asked to do 
something and justify it, 
make it dear why you 
have made your 
chokes and not made 
other choices. 
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file types 185,389 
in a presentation 326-8 
on a web page 389-90 
audio conferencing 74-5 
authentication 68-9, 156-61 
automated objects, in headers and 
footers 218 

AVERAGE function, in Excel 341 


B 

ba ck-end data base 271 
background declarations, in CSS 411, 
412 

backing up of data 11, 44-5, 49, 53, 
152, 160, 176 

back and neck problems 145 
banking 

applications 111-16 
cheque processing 32, 115-16 
effects of ICT 77 
mainframe computers 14 
personal data 147 
see also online banking 
bar charts 241 
barcode readers 34, 123 
barcodes 

in library systems 122-3 
in stock control systems 123—4 
batch processing 14, 32, 49 
behaviour layer 367 
binder 3-D printing 40 
biometrics 15, 107, 157-8 
BIOS (basic input/output system) 8 
b itma p g ra ph ics 3, 386 
blogs 178 

Bluetooth 11, 13, 25, 62-3 
Blu-ray discs 53-4 
booking systems 108-11 
Boolean data type 270, 271 
boot file 8 

breaks, in Microsoft Word 253 
bridges 59-60 

brightness and contrast, adjusting 
201-2 

broadband 58-9 
brochures see print media 
buzzers 43 

byte size of memory or storage 47 

C 

CAD (computer-aided design) 28, 40 
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16-17 

CBT (computer-based training) 24, 76 
CCFL (cold cathode fluorescent 
lamp) 36 
CD/DVD disks 50 
CD-R and DVD-R 51 
CD-ROM and DVD-ROM 50-1 
CD-RW and DVD-RW 51-2 


cellular network 88-9 
central heating systems 96-7 
charts and graphs 
creating 241-3, 320-1 
importing 321-2 
labelling 244-6 
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colspan attribute 384-5 
column break, in Microsoft Word 253 
columns 254-6 
communication media, satellite 
systems 130 

communications systems, ICT 
technology 84-90 
compiler 4 
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applications 
computer systems 
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copy, paste and delete 207-8 
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344 
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343 
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344-5 

CPU {central processing unit) 7 
cracking 149 
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160, 176 
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321 
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types 270-2 
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back-end 271 
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searching 284-9 
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data model 336-7, 350 
data protection legislation 71 
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denial of service attacks 152, 172 
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feasibility study 132 
fieldnames 138, 271-2, 280 
fields 
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files 
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hacking 149,167,168 
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376 
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health and safety regulations 145 
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H LOOKUP function, in Microsoft Excet 
348 
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house style 220,221 
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adding comments 369 
file types 185,367 
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http (hypertext transfer protocol) 
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https (secure hypertext transfer 
protocol) 70, 148, 151, 155, 160, 
176, 177 
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hyperlinks 177,385,394-6 
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IBDE (inter bank data exchange) file 

115 

IBM-compatible computer systems 10 
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in libraries 122-3 
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medical applications 118-22 
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copyright 193 
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resampling 190 
resizing 189-90,194-5,386-8 
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defence against malicious behaviour 
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definition 173-4 
e-safety 147-9 
features 174-5 
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searching 179-82 
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INT function, in Microsoft Excel 342 
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IP (internet protocol) addresses 60-2 
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ISP (internet service provider) 
account 72,89,175 
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definition 178 
email filtering 148, 150, 152 
IP address assignment 61 
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creation 79, 80 
loss 77-80, 106 
job-sharing 81-2 
joysticks 23 

JPEG (Joint Photographic Expert 
Group) files 
colour depth 200 
small file size 184, 201 
in websites 386 

K 

kB (kilobyte) 47 
keyboards 19 
key field 45,46,269 
key logging 127,151 
kitchen appliances, microprocessor- 
controlled 27, 43, 82-3, 96 
knowledgebase 117, 118 

L 

labels, producing from a database 
302-5 

land line system 89 
I a ng ua ge, a ccepta b le 171 
LAN (local area network) 59, 63-4 
laptop computers 10-11, 66 
laser pointers 38 
laser printers 39 

layering techniques, in GIS 129-30 
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monitors 36-8 
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I i b ra ry systems 122-3 
lifestyle, effects of microprocessor- 


controlled devices 83 
Li-Fi 13 
light pens 29 
lights, controlling 43 
line graphs 241 
line spacing 257 
linkers 4 
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259, 392-4 

LOOKUP function, in Microsoft Excel 
348 

lossless compression format 185 
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Macintosh/Apple computer systems 
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MAC (media access control) addresses 
59, 61-2 

Macromedia Dreamweaver 367, 372 
magnetic storage media 48-9 
magnetic stripe technology 29-31, 69, 
106, 107, 114 
mail merge 92,261-7 
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mainframe computers 14 
manufacturing 
additive 40 
applications 105-6 
effects of ICT 77,79-80 
margins, setting 250 
market research 162 
master document, for a mail merge 
261, 266 

master file, updating 45-7 
master slide, in presentation software 
221, 310—16 
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spreadsheet 338-9 
MAX function, in Microsoft Excel 342 
MB (megabytes) 47 
MCQ (multiple-choice question) papers 
125-6 

measurement applications 93-5 
media communication systems 130 
medicine, use of ICT 118-22 
membership records 91-2 
memory sticks/pen drives 56-7 
merge codes (field codes) 261, 263 
MICR (magnetic ink character 
recognition/reader) 32, 125 
microblogs 178 
microphones 26-7 
microprocessors 7 
in control applications 96-101 
in the home 82-3 
in measurement applications 93 
Microsoft Access 
database program 270 
data types 270-1 


queries 284-92 
reports 293-9 
validation 236-7 
see also databases 
Microsoft Excel 
charts and graphs 206, 241^8 
data analysis 334 
editing tools 337 
search 350-5 
validation 237-8 
see also spreadsheets 
Microsoft Expression Web 372 
Microsoft Internet Explorer 367 
Microsoft Office 
package-specific file types 184 
saving, exporting and printing files 
188 

Microsoft PowerPoint 
creating charts and graphs 320-1 
inserting images 193-4, 196 
presentation software 310-11 
see also presentations 
Microsoft Visual Studio 367 
Microsoft Word 
format painter 228 
head e rs and f oote rs 214-19 
inserting images 193-4 
mail merge 261-7 
page, section and column breaks 
253-4 

styles 222-8 
tab stops 215-17 

MIN function, in Microsoft Excel 342 
mobile phones 

3G/4G/5G connectivity 11, 12, 13 
apps 3 

cell technology 88-9 
data storage 91, 160 
GUI 8 

i nternet a ccess 13, 65-6 
intranet connectivity 174 
LCD/LED screens 38 
memory cards 57 
monitoring/tracking 127 
music storage/playing 54, 62 
numeric keypad 20 
possible future developments 37 
QR codes 35 

sec u rity as pects 148-9, 158 
smartp h ones 12-13 
texting (SMS) 89 
touch screen 24 
virus infection 70 
modell ing applications 102-4 
modems 58, 63 

mon itoring and tracking systems 127 

monitors 35-8 

morality 167-8 

morphing 87 

motherboard 5, 6 
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Motion jpeg 26 
motors, controlling 43 
mouse 20-1 

moving picture experts group layer 3 
(.mp3) files 185 

moving picture experts group layer 4 
(.mp4) files 185 
Mozilla Fire fox 367 
MRI (magnetic resonance imaging) 

120 

multi med ia p rese ntat ions 42, 86-7, 
163 

multi med ia p roj ector s 38, 86, 310, 
311, 322 
music 
scores 87 
storage 54 
streaming 3 
see a iso audio 
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NAND chips 55 

nested formulae and functions 346-7 
netiquette 172 
network cables 61 
network communication 71-6 
network devices 58-66 
networks 
security 67-8 

setting up and configuring 63 
newsletters see print media 
NIC (network interface card) 61 
night vision enhancement (NVE) 15 
nodes 61 
NOR chips 55 
Notepad see text editor 
number plate recognition 126 
numeric data 270 
numeric keypads 20 

O 

object code 4 
observation 132 

OCR (optical character recognition) 

24, 33-4 

office work, effects of ICT 77 
OLED (organic light-emitting diode) 
technology 13,37-8 
OMR (optical mark recognition/reader) 
32-4, 125-6 

online banking 112-13 
effects on employment 77 
password and user ID 68 
online booking systems 108-11, 133, 
136-7 

o n I i ne c red it fraud 15 9-60 
onl ine gam ing, safe use 148-9 
online questionnaires 91 
online shopping 77, 112-13 
onl ine systems, d irect access 47 
optical media, obsolescence 54 


optical mouse 20 
optical storage media 50-4 
OS (operating system) 4, 8 
output devices 7, 35-43 
ozone irritation 146 
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padlock symbol 70, 148, 151, 155, 

160, 176 

page break, in Microsoft Word 253 
page layout and format 249-59 
pa ge n u m be rs, i n Microsoft Word 218 
page orientation (portrait/landscape) 
250, 252-3, 364 
page size 250 

paperwork, investigating 132 
paragraphs, indentation 258 
part-time working 81-2 
pa ssports, sec u ri ty f eatu res 69 
passwords 68, 157, 171-2 
patients 

monitoring 94, 119-20 
records 118-19 

PDF (portable document format) files 
72, 184, 188, 191 
phablets 11 

pharmacy records 118-19 
pharming 151 
phishing 150 

phone banking 3,12,113-14 
phone conference 75 
photo editing software 3 
photos, sending 148 
pie charts 241 
piracy 166-7 
pits and lands 50, 52 
pixels 36, 405 
placeholders 261 
plagiarism 180, 181 
platters 48 

PNG (portable network graphics) files 
135, 386 

pointing devices 20-2 
pollution, measuring 94-5 
POS (point-of-sale) terminals 20 
posters see print media 
presentation layer 367, 368 
presentations 
animation effects 329 
audience notes and presenter notes 
322-3 

creating slides 317-19 
definition 310 
design 310 

displaying side show 329 
house style 221 
images and sound 323-8 
master slide 311-17, 319, 320, 

324, 327 

preparing 163-5 


saving and printing 330 
setting styles 319-20 
target audience 310 
transitions between slides 328 
see aiso Microsoft PowerPoint 
presenter notes, for a presentation 
322, 331 
printers 39-42 
printing, 3-D 40-2, 120-2 
print media 84-5, 87, 89-90 
design 135-6 
house style 221 

privacy settings, maintaining 148 
product key 166 
proofing 238-40 
proofreading 240 
prosthetics 121 
protocols 177 
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QR (quick response) codes 34-5 
quantum cryptography 16 
questionnaires 132, 162 
Q WE RTY keyboard I ayo ut 19 

R 

radio buttons 91 

RAM (random access memory) 5, 6, 7 
real-time operations, direct access 47 
recognition systems 125-6 
record keeping 92 
records 45, 268 

referencing, absolute and relative 
337 

remote control 22 
rendering 87 
reports 

designing 135-6 
formatting 305-6 
producing 293-9 
research methods 132 
retail industry 
effects of ICT 77 
use of computers 123^1 
see aiso online shopping 
retina scans 158,159 
RFID (radio frequency identification) 
readers 31-2 

robotics 16, 77, 79-80, 105-6 
ROM (read-only memory) 5, 6, 7-8 
Rosha I a rch i ve (. ra r) fi les 185 
ROUND function, in Microsoft Excel 
342-3 

routers 60-1, 63 
rowspan attribute 384-5 
RSI (repetitive strain injury) 19, 22, 
24, 145 

RTF (rich text format) files 184 
ruler, in Microsoft Word 215, 258 
rules base 117,118 
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safety risks 146-7 
sam p le p rese ntat ion 163 
satellite navigation systems (satnav) 
128-9 

satellite systems 88, 128-30 
scanners 24-5 

school management systems 106-8 
registration systems 106-7, 125 
reports 92-3 

screen displays, design 135-6 
screen shots 188, 206, 233 
search engines 
biased results 181 
information overload 181 
quality of information 67-8 
safe search 148 
using 179-80 

section break, in Microsoft Word 
253-4 

security issues 67-9, 113, 149-53, 
160-1 

security protocols 154-5 
sensors 27, 93, 96, 99 
serial access 45 

serif and sans-serif fonts 221, 404 
session caching 155 
shop work, effects of ICT 77, 123^4 
signature recognition 158, 159 
SIM (subscriber identity module) 
card 88 
simulators 23 
skills, loss 106 

smartphones see mobile phones 
"smart" televisions 54 
sma rtwatch es 13-14 
SMS (texting) 89 
smishing (SMS phishing) 150 
spasms (SMS spam) 173 
unacceptable content 171, 172 
smtp (simple mail transfer 
protocol) 177 
Snipping Tool 188 
social networking 
access to sites 68 
apps 12 
distracting 181 
features 179 
microblogs 178 
photos 148, 161 
safe use 148,161 
software 

copyright and privacy 166-7 
definition 2 
modules 139 
piracy 56 

solid state storage 5, 6, 7, 55-7 
sort data 

in Microsoft Excel 355-6 
presented in queries 291-2 


in reports 309 
sound card 5, 6 
sound clips see audio 
source code 4 
spam 148,152-3,173 
filtering 172 
speakers 42 
spell checking 234-5 
spreadsheets 
cells 334, 335, 358-61 
data analysis 334 
formatting 358-61 
named cells and ranges 339^10 
presenting data 357 
rows and columns 334-6, 362 
saving and printing 364-5 
software 3 
use 78-9, 107-8 
see a/so Microsoft Excei 
spread spectrum technology 62, 64 
spyware 151 
SSD endurance 56 
SSL (secure sockets layer) 154-5 
stock con tro I systems 12 3-4 
storage 

in the cloud 11, 44, 54, 78, 175-6 
magnetic media 48-9 
optical media 50-4 
secondary 7, 44, 47-57 
solid state media 5, 6, 7, 55-7 
streaming 3, 12, 13, 54 
student performance, monitoring 
107-8 
styles 

creating 222-6 
editing 227-8 
evidence 233 
for lists 231-2 

style sheet see CSS (cascading style 
sheet) 

SUM function, in Microsoft Excel 
340-1 

SUMIF function, in Microsoft Excei 
347 

summary data, presented in queries 
291-2 
surveys 91 
switches 59, 63 
symbols and shapes 327-8 
system d esi gn 134-8 
system flowcharts, design 136-7 
systems analysis 131 -3 
systems life cycle, stages 131 
systems software 2, 4, 48 

I 

tables 

creating 209-10 
creating from a csvfile 205-6 
definition in external stylesheet 
415-17 


editing 259-^60 
formatting 210-13, 260 
gridlines 213 
in HTML 373-85 
use of embedded CSS 377-85 
tablets 11-12, 65-6 
tab stops 215-17, 250 
tabulation settings, for paragraph 
style 258 

target attribute 397 
target audience 

age and experience 162 
data entry form 280 
document 203, 220, 222 
presentation 310 
websites 86 
TB (terabyte) 47 
technical documentation 144 
telephone banking see phone banking 
terrorist attacks 168 
test i ng st rateg i es 139-41 
test users 419, 421 
text 

alignment 256-7 
copying and pasting 205 
enhancing 409 
formatting 249-59 
justified 256 
placing 205 
wrapping 195-6 
text editor, for editor HTML 367 
texting see SMS (texting) 
text messaging see SMS (texting) 
text properties, in CSS 408, 409 
text (.txt) files 184 
TFT (thin film transistor) monitors 36 
theatre and cinema booking systems 
108-9 

timetables, in schools 108 
tissue engineering 121-2 
TLS (transport layer security) 154-5 
tools and equipment, design 122 
touchpads 21 
touch screens 9, 23-4 
tracker balls 22 
traffic light simulation 102-3 
training, and new skills 18, 22, 24, 70, 
79-81, 117 

transaction file 45-7 
transducers 43 

transitions, between slides 328, 332 

transmission speeds 58 

trends, plotting 241 

trip hazard 146 

turtle graphics 99-101 

tweening 87 

typeface, design 222 
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uploading 
data 58,176 
documents 76 
photos 25, 84, 179 
speed 386 

to social networking sites 179 
websites 366, 386, 417, 418 
URL (uniform resource locator) 177 
USB (universal serial bus) port 48-9 
user docu mental ion 143 
user ID 68,69,157 
user interfaces 8-9, 117, 139 
utilities 4 

V 

validation 

in Microsoft Access 236-7 
in Microsoft Excel 237-8 
techniques 137-8, 139, 235-6 
vector graphics 3, 386 
verification 137, 139, 239 
version numbering 187 
video 

adding to a presentation 325-6 
adding to web pages 389 
file formats 389 
file size 189 
see also streaming 
video cameras 26 
video cards 5, 6 
video conferencing 73-4 
video editing software 3 
virtual reality 18 
viruses 70,152 

vishing (voice mail phishing) 150 
vision enhancement 15 


visual verification 137, 239, 276 
VLOOKUP function, in Microsoft Excel 
348-9 

voice recognition 158, 159 
Vol P (vo ice over i nternet p rotoco I) 2 6, 
75, 89 

VPN (virtual private network) 174 

W 

WAN (wide area network) 60, 64 
weather stations 93^4 
web authoring 
generic files 135 
software 367 

web browsers 174, 177, 367 
webcams 28 

web conferencing (webinar) 76 
web development layers 367 
web pages 

backg ro u n d i mages 412-13 
colour 390-1 
creating 367-9 
en hanc i n g text 371 -2 
externa I sty le sheet 401 -2 
filename 370 
hyperlinks 394-6 
layers 367 
lists 392-^4 
opening 371, 397 
printing 372 
stylesheets 399-409 
tables 373-6 

website design companies 85-6 
websites 
addresses 177 
advertising 85-6 
corporate feel 399 


definition 367 
domain name 418 
house style 221 

inappropriate/undesirable 67, 70, 

181 

opening from a URL 179 
security 70,148,151,155 
target audience 86 
testing and publishing 417-21 
WEP (wireless equivalent privacy) 63 
white space 253 
widows and orphans 238, 252-3 
Wi-Fi 

data transfer rates 13, 61, 62, 63 
hot spots 12, 65, 89, 160 
wikis 178 

wildcard search, in Microsoft Excel 
353-5 

WIMP (windows, icons, menu and 
pointing device) 9 
windows manager 9 
wi r el ess trans m itter 62 
WLAN (wireless LAN) 64-5 
word processing 3, 77, 78, 84 
see also Microsoft Word 
wo rk i ng patte rn s, effects of ICT 81-2 
work station, ergonomic assessment 
147 

world wide web, accessing 174 
WPAN (wireless personal area 
network) 63 

WPA (Wi-Fi protected access) 63 

Z 

zip files 135 



